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Twice every minute the TECHNICON Pipette 
Washer completes its syphon-cycle . . . seven surg- 
ing gallons of water to loosen and dislodge 
clinging residues. Wastes are then literally swept 
out of the pipettes by the violent suction set up dur- 
ing the brisk ten-second emptying phase. 


Only the Technicon washer offers such rapidity and 


thoroughness, delivering in six cycles a full basket-- 


load of immaculate pipettes (capacity 200 of 1 ml 
in 100th’s, up to 18” long). The stainless steel 


PIPETTE WASHER 


basket, proof against corrosive reagents, carries 
its load of pipettes undisturbed through every 
stage: cleansing, washing and drying. Requires no 
individual handling, no shifting from container to 
container, practically eliminates breakage and 
chippage. A must for the busy laboratory: let us 
send you Bulletin #6150 giving particulars. 


THE TECHNICON COMPANY 
215 E. 149 St., New York 51, N. Y. 
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nuclear INSTRUMENTATION 


Work with radioactive compounds, labeled with Carbon 14, requires 
the full advantages of sensitive NUCLEAR instrumentation. Shown 
and briefly described here are three NUCLEAR units which can 
simplify and speed your work with Carbon 14. 


COUNTING 


NUCLEAR Model L-163 Radioisotope Analyst is a 
complete, matched group of instruments to count soft 
radiation precisely and rapidly. Model 163 Count-O-Matic 
Scaler can be operated manually or automatically with 
equal ease. Model D46A windowless “Q-Gas” Counter 
has a low background and high sensitivity for low energy 
radiation. Automatic predetermined time and count 
operation by use of Model T-1 Dual Timer releases 
personnel for other duties. ; 


PORTABLE MONITORING 


NUCLEAR Model 2611 Count Rate Meter is especially designed for 
detecting such materials as Carbon 14 and Sulfur35. Probe has a thin mica 
end window with a density of only 1.4 mg./sq. cm., and an effective window 
diameter of %" for efficient detection of soft beta and even alpha particles. 
Probe cover permits use of Model 2611 as a gamma survey instrument. 
Large meter and convenient controls permit one-hand operation. Count- 
ing life is unlimited by use. 


LABORATORY MONITORING 
NUCLEAR Model 1615 “Radiation Sentinal” is an 
excellent all-purpose laboratory monitoring instru- 
ment for alpha-beta-gamma count rates. Fast checks 
of clothing, benches, glassware and hands or finger- 
tips for contamination. Use for continuous monitoring 
of background, air contamination or isotope decay. 
Exclusive NUCLEAR feature allows use with chart 
type recorder for continuous records. 

For complete data on these and other matched 
NUCLEAR Instruments, write for Catalog K. 


nuclear INSTRUMENT & CHEMICAL CORPORATION 


237 West Erie Street * Chicago 10, Illinois * Cable Address: Ariab, New York 
Export Department: 13 E. 40th St., New York, N. Y. 
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COMPLETE 
COVERAGE 
OF EMBRYOLOGY 


EARLY 
EMBRYOLOGY 
OF THE CHICK 


New 4th Edition 
by Bradley M. Patten 


Professor of Anatomy, * 
University of Michigan 


Medical School 


Professors who believe in concentrating on the de- 
velopment of a single form in the study of em- 
bryology rather than in comparing several forms 
at the same time will find that any one or all three 
of these BLAKISTON texts are just what they are 
looking for. 


Many new and clearly labelled illustrations are included in this 
new edition of a famous embryology text. Each has been selected 
for its value in supplementing the basic facts of vertebrate em- 
bryology. 

In addition, the drawings that have made previous editions so 
popular with both student and professor have been enlarged and 
relabelled. The entire book is printed on a slightly larger page 
size with emphasis on illustrative material. 

Written in a simple and concise form, it gives the beginning stu- 


' dent the essential information while omitting the unnecessary time- 


consuming details. Development in the chick is carried through 
the first four days of incubation. 

The section on the mechanisms of gastrulation has been completely 
rewritten and considerable material on amphibian gastrulation has 
also been added. 


102 Illustrations—244 Pages—$3.50 


EMBRYOLOGY 
OF THE PIG 


3rd Edition 
by Bradley M. Patten 


The fundamental facts of mammalian development are presented 
here in brief and simple form. 

Emphasis is placed on embryological phenomena rather than on 
details of specific conditions existing in the pig. The develop- 
mental processes are presented as dynamic events with emphasis on 
their sequence and significance. As a result, the student is given 
a clear picture of the fundamental facts and principles of develop- 
ment of the higher vertebrates. 


186 Illustrations—412 Figures—352 Pages—$3.75 
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NEW! 
THE FROG 


This is the first text since 1900 devoted exclusively to the develop- 
ment of the frog. Since the frog has both aquatic and terrestrial 
stages of development, it serves as an ideal introductory experimental 
specimen for the study of embryology. 

It contains a complete description of the normal growth of the 
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Company 
1012 Walnut Street 


OD teacher’s examination copy 


personal use 


OC teacher’s examination copy 
personal use 
Name 
Department School 
Address 
City 


Its Reproduction frog illustrating the basic principles of development of the higher ada, 
and Development vertebrates. wor 
By Roberts Rugh The 750-word glossary—extremely popular with both professor and viou 
A ‘ Prof { student—clarifies the complicated and detailed descriptive terms. feri 
ssociate Frolessor 0 Over 150 illustrations, based on direct observations of the egg and or 
Radiology (Biology), embryo, supplement the basic information. miqu 
Columbia University 166 Illustrations—336 Pages—$4.25 mes 
u 
Give your students a complete over-all picture of the basic of s 
principles of development of the higher vertebrates. Use ¥ 
the handy coupon below to order your copies today! ren 
IN CANADA— 
105 BOND STREET, The Blakiston Company, 1012 Walnut Street, Philadelphia 5, Pa. sucl 
TORONTO 2 Please send me the following: tech 

0 Patten’s “Early Embryology of the Chick” — 4th Ed. 
teacher’s examination copy 
O personal use chai 
OD Patten’s “Embryology of the Pig” — 3rd Ed. recc 
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HE future historian of cultural anthropology may 
1 fi consider the most significant development 
during the current decade to be the maturing of ap- 

plied research. This trend emerged after World War I 

and changed anthropology from one of the least “prac- 

tical” of the disciplines to one that may become of 
fundamental importance. 

In the U. S. the first major impetus toward applied 
anthropological research came from the Indian Service 
in much the same way that in France, England, and 
Holland it came from colonial offices. The founding 
of the Society for Applied Anthropology in the 1930s 
saw extension of interest into industrial and organiza- 
tional problems of our own society. The utility of 
anthropologically trained personnel also beeame obvi- 
ous during World War II. 

Following the war, interest in improving the tech- 
nical and economic positions of underdeveloped coun- 
tries crystallized in the Point IV program. Thinking 
administrators soon realized that neither institutions 
nor technologies can be exported successfully without 
adaptation to national and regional cultures. Local 
work habits, prejudices, and institutions present ob- 
vious obstacles, but even more resistances lie in dif- 
fering goals and value systems. New agricultural tech- 
niques require ingenious adaptations in areas where 
traditional methods have religious or social sanctions. 
Public health measures may fail miserably in the face 
of stubbornly held disease concepts that do not reeog- 
nize microorganisms. 

Still greater difficulties are posed by the integrated 
character of cultural and social systems. Even where 
resistance is least to a basie technological change in 
such a field as agriculture, the introduction of new 
techniques inevitably leads to social conflicts. Some 
segment of the society affected feels endangered by 
change and will become hostile. It is important to 
recognize that any of our technical and economic aid 
programs will provoke the enmity of some group 
within the country* affected, and we must evaluate 
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which elements we are willing to antagonize. Fortu- 
nately much constructive thinking is going on regard- 
ing this problem. Ambassador Capus Waynick, first 
(acting) administrator of the TEC, saw clearly that 
the major problem is not the transmittal of technical 
and economic aid, but how to do the job without 
making people angrier with us than they were before. 

The two most important developments directed 
toward this problem are perhaps the pioneer program 
initiated at Cornell and the Coordinated Investiga- 
tions in Micronesian Anthropology. The first involves 
modifying technical instruction to aid foreign students 
to interpret their new knowledge in terms applicable 
to their own cultures. In addition, it is investigating 
the repercussions in cultures affected by the introdue- 
tion of technical innovations. The second program, 
sponsored by the Navy, showed ways in which research 
with basic and applied significance could be done 
under government sponsorship. As an aftermath, an- 
thropologists are now attached to administrative staffs 
in Micronesia. 

With the announcement of the Point IV program, 
the American Anthropological Association endorsed 
and supported the policy. Basic research must con- 
tinue, for it forms the necessary prerequisite to suc- 
cessful application. Applied situations afford excellent 
proving grounds for the theoretical and conceptual 
structures deriving from basic investigation. In a field 
where the comparative method long offered the only 
substitute for laboratory testing of theory, new op- 
portunities in applied research will help expand basic 
knowledge. 

The dichotomy between applied and basic research 
will no doubt continue, but courses with applied inter- 
ests are multiplying rapidly in universities, and re- 
search projects relating to the impact of industrialism 
on unmechanized cultures exist or are being formu- 
lated in practically every research center. 

L. Beats 
University of California at Los Angeles 
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A READY REFERENCE 
= That Will Save Time for You.. 


Use this catalog as a “one stop” source 
of supplies required in biological and 
microbiological research. 


It lists Amino Acids, Vitamins, Carbo- 
hydrates, Adenylates, Nucleates, Purines, 
Pyrimidines, Enzymes, Microbiological 
and Bacteriological Media, Complete 
Animal Test Diets and Ingredients, : 
and a wide range of Biochemicals for Write for Your 


Investigational Use. Copy TODAY 
G 60 LABORATORY PARK 


CHAGRIN FALLS, OHIO 


Paper Partition 


cHROMATOGRAPHY 


CASEIN 


Cabinets, 


HYDROLYSATE 


Accessory Equipment 
Specially Designed 
for Paper Partition 
Chromatographic 
Analysis 


4 CHROMATOCAB 
Model B250 


Write for Descriptive Brochure 


BERKELEY CHROMATOGRAPHY DIV. ne 


UNIVERSITY APPARATUS COMPANY 
Dept. H © 2229 McGee Avenue ® Berkeley 3, Calif. 
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GENERAL CHEMISTRY. New 3rd edition 
By WituiaM A. FEevsine and Georce W. Wart. The University of Texas. Ready in April 
Here is the new edition of this successful text. Greater emphasis is placed on fundamental 


| principles in the elementary course in chemistry, and the changes that have been made are such 


as to provide a more rigorous course of study with particular emphasis upon the quantitative 
aspects of the subject. The number and variety of the problems has been greatly expanded. 


ANATOMY OF THE CHORDATES 


By CuarLes K. WEIcHERT, The University of Cincinnati. McGraw-Hill Publications in the 
Zoological Sciences. Ready in May 


Carefully prepared in a readable, interesting manner, making liberal use of illuminating illus- 
trations, this text, following a brief introduction, discusses the classification and natural history 
of the main groups of living animals making up the phylum Chordata. A chapter on development 
follows; then, each organ system is taken up separately and from a comparative point of view. 
500 illustrations are included. 


PRINCIPLES OF PETROLEUM GEOLOGY 
By Witu1aM L. Russe.i, Texas A. and M. College. Ready in May 


An advanced petroleum geology text, this book provides a discussion of the principles, methods, 
and techniques important in petroleum geology. Emphasizing the practical applications of prin- 
ciples, the text covers the origin and accumulation of oil, important structures, classification of 
fields, stratigraphic features such as reefs, geophysics, and the various well-logging methods. 
Gamma ray and neutron well logs and electrical well logs are treated for the first time. 


ELECTRONICS. New 2nd edition 
By Jacos Mituman, College of the City of New York, and Samue. Seexy, Syracuse Uni- 
versity. Ready in May 
A thorough revision and modernization of a highly successful text. The basic philosophy of the 
first edition of presenting physical electronics and engineering electronics side by side has been 
retained. Wherever possible, the material is presented in a quantitative manner. The emphasis 
is on physical fundamentals, on an introduction to commercial tubes, and on the analysis of the 
action of these tubes as simple circuit elements. Rectifier circuits are considered in great detail. 


Send for copies on approval 
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Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
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Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
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Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid ; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Adenylic Acid ; Myanesin; p-Nitrophenylphosphate ; Nu- 
cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid; 
Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
zolium Chloride; Tripyridyl; Trypsinogen; Tyrosinase; 
Tyrothricin; Urease; Uricase; Uridine; Vitellin; 


Xanthosine. 
Ask us for others! 


DELTA CHEMICAL WORKS— 


‘est 60th St. New York 23,N. 
Telephone Plaza 7-6317 


lrade-Mork 


M. S. C. 


(Mass Spectrometer Checked) 


RARE GASES 
NEON ARGON - KRYPTON - XENON 


Linpe Rare Gases are mass spectrometer checked to 
assure you gases of known purity and uniformly high 
quality. Available in commercial-size cylinders and 
glass bulbs. 


Linve, the world’s largest producers of gases derived 
from the atmosphere, can meet your individual ae 
of purity... volume ...mixtures...containers... 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street [qa New York 17, N. Y. 
ln Canada: Dominion Oxygen Company, Limited, Toronto 


The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 


PHOTOMICROGRAPH Y 


Write for Bulletin #810 to 


95 Madison Ave. 


PHOTOVOLT 
Exposure Photometer Mod. 200-M 
for 


Accurate determination of exposure time in 
and color photomicrography 


Price $65.— 
PHOTOVOLT CORP. 


New York 16, N. Y. 


COMBINATION SWIMMING POOL SET 


for small pools and those who do not care to install 
separate units for chlorine and alkalinity. 


each test representing the upper and lower limits 
of chlorine (0.2, 0.5, 0.7) and alkalinity (pH 7.2, 
7.6, & 8.0) together with reagents and necessary | 
glassware. 


parator block, the top of which serves for making | 
tests. The plastic blocks are moisture resistant 
and ideal for use around pools. 


Dept. “H” 


LaMOTTE 


This unit is appli- 
cable to the ranges of 
chlorine and alkalinity 
actually required for 
swimming pool water, 
and will enable the 
operator to keep his 
alkalinity and chlorine 
values between the 
limits required by 
State Health Depart- 
ment specifications. 


They are complete with 3 color standards for | 


These units are contained in a plastic com- 


LaMotte Chemical Products Company 
Towson, Baltimore 4, Md. 
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CASTLE AUTOCLAVES are ideally suited to 
cle : precision laboratory work because uni- 
form temperature is rigidly maintained 
throughout the chamber. This temperature 
is selective at any point from 212°F. to 
260°F., hence adaptable for all routine and 
research work. 

SINGLE WALL TYPE is generally suitable 
y a for laboratory procedures. It is equipped 
; " with condenser hood which prevents 
) ea, 2 moisture dripping on contents. 
: i DOUBLE WALL TYPE gives you the drying 
effect of a separate pressure jacket. This 
type can be used for general surgical 
purposes. 


4 Interior equipment to meet your require- 


ments. Write: Wilmot Castle Co., 1212 
University Ave., Rochester 7, N. Y. 


Single wall No. 1826-L 


L TESTERS 
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ppli- : - Hellige-Truog Testers have 
s of gained universal acciaim be- 
nity cause they are based on 
for Known as an effective detoxifying agent, glutathione 
ater, (GSH) has gained current significance by its ability to a have won the sponsorship of 
prevent radiation injury; it is believed to play an essen- and 
: tial part in protein synthesis. The GSH/GSSG blood en e. of testers are used by U.S. 
the ratio may play an important part in various disease > : fed «= Ss by professional and ama- 

by processes. teur gardeners. 

t- 
‘us Schwarz Laboratories now supplies both the reduced 

P and oxidized forms of glutathione, as well as sodium 
wits glutathione (reduced), in quantities and at standards 
7.2, which meet the exacting demands of research and 
sary | industry. 
Write for new, 1951 price list. 
vied CALCIUM + CHLORIDES + NITRATES « AMMONIA » SULFATES 
tant 
LABORATORIES, INC. WRITE FOR NEW SOIL TESTER BOOKLET No. 695-SC 
ly 
ma. | 204 East 44th H ELLIGE | 3718 NORTHERN BLVD. 
NEW YORK 17, N. Y. , NC. LONG ISLAND CITY 1.8. 
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YOUR BUDGET 
over 

More Teaching 
instruments 


OW initial cost! Wider range of practical applica- 
tion than any other comparable instruments! 
Sturdy construction for years of hard, daily use! 
These important factors mean more Bausch & Lomb 
advantages for your students . . . within your budget. 


B&l “FL” MICROSCOPE. No other student microscope | 


offers so many advantages in teaching proper micro- 
scope technique easily and quickly at low cost. 
Catalog D-185. 


B&L TRIPLE-PURPOSE MICRO-PROJECTOR. (1) Projects 
permanently-mounted specimens. (2) Projects im- 
ages directly onto notebook for accurate tracing or 
drawing. (3) Projects live specimens in liquid. 
Catalog E-20. 


B&l MODEL LRM BALOPTICON PROJECTOR. Projects large, 
clear, brilliant images of conventional or student- 
made slides . .. AND of opaque objects, printed 
material, photographs, large biological specimens. 
Catalog E-11. 


A Bausch & Lomb sales engineer will be glad to 
help you get the most value, the most practical teach- 
ing advantages, out of your budget. No obligation, 
of course. 


WRITE for free demonstrations and for complete 
information. Bausch & Lomb Optical Co., 642-5 
St. Paul St., Rochester 2, N. Y. 


Instruments 
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Considerations on Utilization of Scientific 
Literature 


Paul Alfred Woke 


Laboratory of Tropical Diseases, Microbiological Institute, 


National Institutes of Health, U. S. Public Health Service, Bethesda, Maryland 


HE ACCUMULATING BODY OF KNOWL- 

EDGE in the scientific literature constitutes 

an essential factual basis for continued re- 

search and for human understanding and 

progress. The availability of the literature in forms 
yest suited for utilization is thus highly important. 

Present arrangements, however, fall far short of 

providing the literature in such a way that it can be 

Yost efficiently used, and the rapidly increasing output 


jand complexities of science necessitate ever greater — 


conomy of effort, if the scientist is to keep informed 

in expanding fields. Moreover, as a consequence of the 

a vastly greater output of information anticipated for 
ts! ")the decades immediately ahead, conditions may arise 
se! HPwhich could not only limit the possibilities for ade- 
ub Wquate publication and utilization, but also stifle delib- 
et, Pecration on possible solutions to the problem. Cireum- 
Mstances might lead to the setting up of arbitrary and 

P€ Mundesirable practices; consequently, the need to con- 
O- ider possible changes in the means employed by the 
St. Wscientific information services is immediate. The solu- 
ion of the problem lies, not in simple modification 
yf conventional means, but in a broader approach. 


t$ Bithe situation may be most advantageously met if 
~ cientists accept the responsibility for designing a 


Mymore practical service system, and for organizing and 
d. “ontrolling its operation. 
The purpose of this communication is (1) to sug- 
re, gest inauguration of a long-range planning program 
for the formation and eventual activation of a com- 
ed prehensive system of services to provide permanently 
for adequate publication, distribution, and utilization 
of the scientific literature; and (2) to outline a specific 
plan that could serve as a basis for immediate con- 
to M@psideration in such a program. Discussion will be re- 
‘h- stricted to comprehensive planning, on the premise 
n that a single universal system functioning within a 
. . . . 
world association of scientists should, and eventually 
will, replace the many thousands of diverse and un- 
coordinated efforts now functioning as independent 
units. 
Plans for reformation through comprehensive ap- 
proaches have been advanced by Pownall (7) in 1926, 
Davis (2) in 1933, Bernal (3-5) in 1939, 1945, and 
1948, Troy (6) in 1943, and Reid (7) in 1945. Bernal 
(3) mentioned that Federovsky in Russia and van 
Iterson in Holland had interested themselves in this 
problem, and that (4, 7) a group composed of mem- 
Bhers of the Association of Scientific Workers had put 
forward a fairly detailed scheme. Helpful discussions 
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bearing on the general problem and some bearing more 
specifically on comprehensive plans have been carried 
on by Pirie (8) in 1945, an editorial (9) in 1947, 
Davis (10, 11) in 1945 and 1948, Jurgens (12) in 
1949, Taube (13) in 1949, and Merrill (14) in 1950. 
The Royal Society Scientific Information Conference 
held in London, June 21-July 2, 1948 (15), considered 
the many varied aspects of the whole scientific infor- 
mation problem. Although the seriousness of the defi- 
ciencies was recognized, solutions were sought more in 
improvements within the existing services than in basic 
changes. I am of the opinion that questions that have 
come to my attention (15, 16) with regard to the prac- 
ticability and effectiveness of these comprehensive 
plans ean be satisfactorily resolved. My own conclu- 
sions as to what seemingly should constitute effective 
means, although arrived at independently, are basically 
similar to some of those already proposed. 

The timely emergence of a satisfactory system 
through normal evolutionary processes is unlikely, but 
the purposive construction and eventual activation of 
a plan providing a practicable system appear feasible. 
As a matter of judicious foresight, therefore, an active, 
long-range planning program for the organization and 
institution, on a scientific basis, of a permanent com- 
prehensive service system should be inaugurated by 
scientists within the near future. 

The program should involve, first of all, the formu- 
lation of a general plan for an ideal service system to 
serve as an ultimate goal and as a guide for current 
planning, practice, and research. It should then take 
up the selection, standardization, and integration into 
the plan of all essential components, and the setting 
of practical limits of necessary deviations from the 
plan in interim and ultimate practice. Analyses of 
service needs, of deficiencies in the present arrange- 
ment, and of available instrumentalities, the deter- 
mination on the basis of these analyses of desirable 
characteristics in such a program and of suitable at- 
tributes in an ideal system, and the accomplishment 
of the necessary steps toward fulfillment are subjects 
which must receive careful attention, although they 
need not be developed here. 


A Proposep Basico 


The plan herein presented is designed to serve as 
a basis for the organization and elaboration of services 
functioning in the publication, distribution, and utili- 
zation of scientific literature. Essentially it embodies 
a basic rearrangement and adaptation of selected 
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means in current use, which have been proved_satis- 
factory and are appropriate, and it extends the ap- 
plication of these means to provide a comprehensive, 
scientist-directed system suitable for universal appli- 
cation. My confidence in the suitability and necessity 
of such an approach as this has been strengthened by 
reflection on accumulating and varied experiences dur- 
ing the years since the plan’s conception in 1931. 
Originating out of personal experience with problems 
of utilization, the attempt has been made to form an 
ideal yet ultimately realizable system. 

Essentials. The plan is based on the following 
points : 

a) Its objective is to bring about through a unified 
system of services a high degree of improvement in the 
availability of scientific information as an aid to the 
fullest possible realization of its value. 

b) The system envisaged is simple, flexible, universally 
applicable, and comprehensive of all services and all in- 
strumentalities; it employs standardized and unified in- 
struments and methods and is coordinated and integrated 
within itself and with scientific research institutions and 
scientific associations; and it performs all possible uni- 
versally required services in a single processing at the 
time of original publication. 

c) Unit contributions are to be published separately. 

d) Editorial functions are to be unaltered. 

e) The subject matter of all fields of science and of 
all the world’s scientifie literature is to be included. 

f) Each unit contribution ‘is to be classified, indexed, 
and coded within major categories and provided with a 
distinguishing serial number. This information would 
form part of a standard layout in the medium of pub- 
lication. 

g) Articles and abstracts are to be published in a 
common language, as well as in the original language. 

h) Distribution is to be by subject-matter categories 
selected by the subscribers. 

i) The formation, activation, and continued direction 
are to be exclusively within the control of scientists act- 
ing through a world scientific association. 

j) Costs are to be borne, as now, by those directly 
benefited by the services. Over-all costs are not expected 
to be increased. 


Publication media. The journal system lacks the 


flexibility essential for adequate distribution, manipu- 


lation, and utilization. Since contributions of related 


subject matter are scattered throughout and bound 
in a large number of diverse organs of distribution, 
accessibility is greatly restricted, and the contributions 
cannot be satisfactorily handled. Many papers are 
virtually inaccessible when they appear in obscure 
journals. The worker is delayed in receiving such 
items, and may forego their use altogether. Usually 
neither the worker nor his library can afford sub- 
scriptions to all the journals that may publish articles 
in the field. Much material distributed in journals is 
not related to the specialist’s field of immediate in- 
terest, and much that is related might best be reviewed 
in summary form. Handling and storage of this un- 


needed material are also serious problems. 


A basic change in the method of publication to pro- 
vide for separate and independent treatment of each 
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unit contribution would give the requisite flexibility 
for meeting the demands of an efficient service. Forms 
of media appropriate to the requirements could be de 
rived from forms in current use, such as the brochure 
employed by the Biological Society of Washington, 
and the permanent library reference and abstract cari 


used by the Wistar Institute of Anatomy and Biology; 


or there could be more suitable new developments. 
The form or brochure that is to be used primarily 


for full articles reporting research would serve als 


for translations, summaries and reviews, discussions 


and collections of scientifie notes of permanent value, | 


cumulative indices, classified abstracts, and advertise. 
ments. Local society news, announcements, accounts of 


proceedings, and remarks of temporary interest could 


be included, but might more appropriately be distrib- 
uted independently. 

The form, such as the library card, that is to be used 
primarily for combined reference and abstract infor. 
mation pertaining to the unit scientifie contribution 


could serve also for publication of very short article} 
(notes) in their entirety in place of the abstract, ani) 
for brief announcement of work in progress as an } 


aid to general organization of current research. The 
separate card system would serve the purposes of the 
central agency and of the scientific libraries, and would 
probably be the preference of many researcher 
Cheap and rapid processes, such as microfilm ani 
photoduplication, would be used for reproduction, ae. 
cording to requirements, of any information whether 
in manuscript or in one of the published forms. Thes 


would serve as the only method of publication in som | 
cases, as well as for reproduction of information fron | 


reference cards assembled in subject-matter blocks 


for preliminary announcements of forthcoming contri | 


butions, for detailed and “raw” data supplementing 


the published paper, for temporary working copia 
and for distribution after the original supply of th} 


regular issue is exhausted. 

All media would be in standardized formats ani 
would carry as a standard layout a complete order 
arrangement of reference, classifying, and indexing 
information, the acceptance date, and the name of the 
sponsoring organization. 


The a¢vantages to research scientists of having 
separates, references, and abstracts readily accessibk 
in a working file are universally recognized. In th 


proposed system workers could have practically al 


desired current literature in specified subject-matte 
categories immediately available in forms that could 
be assembled, classified, cited, reviewed, filed, bound, 
and used in whatever ways seem best suited to their] 


diverse needs and preferences. 
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Editorial. The editorial functions of the centri] 


agency would relate exclusively to routine processing 


Content review and other strictly editorial function 
for all articles and accompanying abstracts would b& 
completely discharged, with full responsibility # 
sumed, by originating agencies, as at present. Find 
approval of manuscripts would remain within th 


jurisdiction of the scientific societies. 
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In the same manner, a board of the world association 
would discharge editorial functions for all articles 
submitted directly to, or originated by, the association. 
The preparation of scientific and public information 


*, ) summaries could be sponsored by the association 
through the societies. 
i Subject matter classification and indexing. The 
F range of subject matter would include all fields of 
ily ») science and all types of scientific literature: original 
articles, abstracts, lists of forthcoming and current 
. af articles, indices, reviews, and periodical summaries 
Mé |) and interpretations. As part of the routine processing 
= for issue, the subject matter of each contribution 
would be classified as to major categories, preferably 
7 with the collaboration of the author. The article would 
"PS be indexed and coded and would be provided with 
seed | elassificatory symbols, an identifying serial number, 
for. and the aeceptance date. ‘ 
tice The scheme of classification would be basically 
ies | stable, but modifiable on its periphery as required by 
es changing emphasis and extensions of research fronts. 
an’) The scheme would form a broad basis for further 
, au} breakdown into specialized categories, for library use, 
for reviews, for use of mechanical and electronic de- 
the TF vices such as a rapid-selector machine for sorting, for 
oull @ distribution by subject-matter blocks, and for citation 
her: purposes. 
an¢ Languages and translations. The time and expense 
'; & ® involved in translating articles from many different 
ether languages to the reviewer’s own are very serious fac- 
tors retarding research progress. Duplication of effort 
Som }§ in this field is common and particularly wasteful. Far 
fron I too often translations are inadequate, because sufficient 
locks preparation in several languages is impossible for 
ont: I most scientists. Distribution of prepared translations 
ntitg @ is almost nonexistent. Effective review demands that 
pl the literature be available in a language most easily 
the and most quickly read; hence the use of a common 
_planguage is the only practical solution. 
s an =I propose that each article with its abstracts, upon 
rderly acceptance, be considered for distribution in the 
lexing language in which it was originally submitted, in a 
of the B common language, and in other accepted languages. 
,. Most articles with their abstracts would be published 
avilg Bin the original language, although some of them, in- 
essibl could be distributed in the common language 
in the only. Requests for the article in the original language 
ly @l Beould be filled by reproductions from the manuscript. 
matt! Bone articles and many abstracts might be translated 
coult Binto various other languages, depending on the cireum- 
bound stances, 
> All abstracts and practically all articles would be 
,pranslated into one accepted common language. The 
centr j language chosen need not necessarily be accepted as 
essilf universal language. Publication could be, as needs 
netioms Biictate, in printed form, or as reproduction by cheaper 
Brrocesses 
ity 7) Advantages are obvious. The subscriber would re- 
- Find five all literature in a familiar language. Transla- 
ain MBions would be superior, as they would have been 
Vol. il 


propriate scientific backgrounds) in the country of 
origin and, whenever possible, would have been made 
with the active collaboration of the author. The 
language problem of individual investigators would 
be greatly reduced, since proficiency in only one 
language other than their own would ever be necessary. 
The intent is not to underrate language study for its 
practical and cultural value, nor for its value in in- 
terpretation of translated articles, but simply to recog- 
nize that accurate translation is a field for the pro- 
fessional. 

Over-all costs would be greatly reduced. The trans- 
lation, onee published, would serve all researchers, 
everywhere, for all time. Once the plan is established, 
very likely an increasing number of articles wou!d be 
originally submitted and published in the common 
language. Users, knowing that the author and central 
agency will be familiar with the single official transla- 
tion, will be in a better position to obtain aid in its 
interpretation when needed. 

Printing, reproduction, and binding. Printing and 
reproduction would be a responsibility of regional as- 
sociations and of the world association, as appropriate. 
Suitable means would be provided for collecting and 
binding published articles. Both permanent- and 
temporary-type binders would be used. Binding would 
be in subject-matter or serial groupings, and would be 
done by the distributing agency or by the recipient, 
according to choice. 

Distribution. Distribution would be by subscription 
and by special request. Subscriptions would be entered 
independently for each of the different services, such 
as for original articles in designated categories of 
subject matter and in specified available languages. 
Distribution would be a responsibility of regional as- 
sociations and of the world association, as appropriate. 
Advertisements would be distributed as elected, which 
in most cases probably would be with the articles of 
appropriate subject-matter categories. 

The system would assure all participants throughout 
the world of the equal opportunity for receiving any 
requested current literature as issued, as well as re- 
productions of any previously issued articles at any 
time on special request. The service would provide 
special bibliographies. Abstracts, references, and title 
announcements would be released and distributed im- 
mediately upon acceptance of articles for publication, 
serving to announce the articles and to invite special 
requests for specifie publications. 

Administration. Responsibility for administration 
would rest with an established world association of 
scientists. This might be accomplished through an ex- 
pansion of the activities of the International Council 
of Scientifie Unions, Actual direction would rest with 
a central directing agency created by, representing, 
and responsible to, the association. This agency would’ 
function according to standards and policies estab- 
lished by general agreement. 

Service functions would be performed by a central 
action agency responsible to the central directing 
agency. All functions would be reducef go far as 
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practicable to routine processing, and full advantage 
would be taken of the high degree of mechanization to 
which the system would easily lend itself. The appli- 
eation and extension of currently available aids and 
the development of wholly new aids would be en- 
couraged. The central agencies would work through 
local administrative branch units in the various so- 
cieties. 

Successful operation must derive entirely from basic 
soundness and satisfactory performance, not from 
governmental subsidy or from any form of coercion. 
The administration of the system must be free from 
entangling affiliations or commitments. The “mo- 
nopoly” the world association might seem to possess 
would be balanced by the freedom of participants to 
dissociate and, if they so wish, set up independent 
services. This arrangement constitutes sufficient safe- 
guard to insure that the system would be provided 
and maintained in a manner satisfactory to the users. 

Originating agencies—authors, scientific associa- 
tions, and research institutions—would, of course, be 
under obligation to comply with the general require- 
ments of the system, but other than this, they would 
experience little change as regards administration. 
Their rights, freedom, and responsibilities should be 
no less than now. 

Costs and financing. Over-all lowered costs and in- 
creased revenue may be expected to offset additional 
costs of new and extended services. Lowered costs 
should be realized from savings inherent in standard- 
ization, in elimination of duplication, in distribution 
according to need, in large-scale operation, and in 
mechanization. Costs of many times repeated services, 
particularly translations; of transportation, handling, 
and storage of much excess literature; of purchasing, 
mailing, and requesting reprints; and of library oper- 
ation, would be greatly reduced. Much valuable time 
of investigators would be saved in all the manifold 
activities involved in using the literature. 

Increased revenue should come from some of the 
same sources that now support publication. Complete 
service should stimulate an increase from subscrip- 
tions. Wider and more efficient distribution should en- 
hance the attractiveness of the service for advertisers. 
Contributions should be increased from originating 
agencies in proportion to use, and from commercial 
and nonprofit institutions in recognition of the value 
of the service in time saved and in lowered costs. 

Utilization. I believe that users and authors of 
scientific literature would find a comprehensive system 
best suited to their needs and to the advancement of 
scientific and public interest. A subscriber would be 
enabled to build up his reference file according to the 
special requirements of his fields of activity; his se- 
lections could follow his own developing specializa- 
tions. A usual procedure at any point in his career 
. Wowk he selection of categories providing original 
' attielea in the immediate field of interest and such 
* portions of related fields as appear appropriate, ab- 

reference information covering broader areas, 
povigndics | summaries and reviews covering as 


wide a scope as he wishes. The opportunity to seled 
the material to be received would obviate coercive pur. 
chase of unneeded literature, and permit his acquisi- 
tion of a useful selection in its place. Needed refer. 
ences beyond, and to fill gaps within, the subscriber’: 
selection, and literature for broader general reading 
should, as now, be obtainable from scientific libraries 

The scientific information would be more truly 7 
available for use, being classified and indexed for 
rapid and certain selection, in a familiar language, 
more suitably distributed, and in convenient forms 
for handling, filing, and transporting. The greater 
ease in use made possible by this arrangement would 
greatly reduce time and effort, permit the user to) 
direct his energy to higher levels of activity, aid hin 
to perform much more purposive reading more easily, 
and enable him to increase his breadth of general read. | 
ing. The system should prove particularly helpful to’ 
those whose fields of interest are widest and whos | 
literature is now most widely scattered. 

Advertisements could be classified and filed perms- 
nently, with advantages to both subscribers and adver. 7 
tisers. 

Authors of scientific articles would be aided by} 
facilitated reviews and by knowledge of articles soo 
to appear. Citation would be greatly simplified, be- 
eause the serial number identifying each article woul 
serve as a brief form of reference. For example, it J 
alone could be used in the text, or in a subject file. 
Followed by classificatory symbols, article title, ani 
author, a complete bibliographical citation would bh 
formed. The finding of an article in a list or file woul 
be easy, since its location would be fixed by the serial | 
number in a strictly numerical filing system, and by 
the classificatory symbols plus serial numbers in 4 
subject-matter filing system. 

Priority would be determined by the acceptance 
date, which would be included with the indexing in- 
formation. Authors would be assured that their con- 
tributions would become known immediately to thos 
most concerned, through advance abstracts and title 
announcements. 

The agency might well serve as a central depository 
of unpublished, as well as published, scientific infor- 
mation. Authors might deposit their raw experimental 
data and supplementary material with the central 
agency, thereby making it a matter of permanent ree- 
ord, available for duplication by any suitable process 
and for distribution at any time on special request. 

Anticipated advantages to science and public in- 
terests follow from the advantages extended to indi- 
vidual users. The provision of a complete servitt| 
under the guidance of a world association of scientist | 
would resolve most known and anticipated problems | 
and bring within the realm of realization many needed 
functions and services now impossible. Expansion of 
established activities would automatically follow in-| 
ereasing numbers of scientific contributions and in- 
creasing service demands. 

Scientific libraries would be relieved of much w- 
necessary routine work to undertake higher types of 
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ect activity, such as extended informational bibliograph- 
ur: | ical summarizing, procurement, preparatory, and in- 
isi- terpretation services. Literature would be more sys- 
er. tematically filed in the library and would be better 
er's distributed among the units using the library. Elimina- 
ing tion of thousands of journal titles and complicated 
“ies, reference procedures and the provision of prepared 
“uly references and simplified citation would greatly re- 
for duce effort. 
age, | Research progress would be accelerated, because 
rms universal availability, greater facility in documenta- 
ater tion, and improved correlation of information from 
ould individual contributions would give new value to the 
r to scientific literature. Duplication of research efforts 
him and of the functions of the information services would 
sily, | be reduced, and over-all research planning would be 
ead- greatly facilitated. Research activities could be ex- 
il to tended and improved at greater distances from the 
hos!) great centers, and the problem of international ex- 
‘> change and dissemination of scientific literature would 
rms- be resolved. 
iver. A challenging functional objective for an expanded 
) world association of scientists would be provided, con- 
1 by) 
soon 
be- 
le, it 
file. 
and 
x The Resistance of DDT-resistant 
serisl |) Drosophila to Other Insecticides* 
Richard Weiner and James F. Crow 
Departments of Zoology and Genetics, 
tance University of Wisconsin, Madison 
in- 
+ con )§ The literature of the past few years contains many 
thos } examples of the development of strains of insects re- 
1 title § sistant to various insecticides. This resistance has been 
explained on the basis of the intense selection that 
sitory B occurs in treated areas. There is some variation in the 
infor § results reported on the specificity of the resistance. 
nent! § Whereas early reports refer to a general hardiness 
entr § with resistance extended from DDT to other insecti- 
nt Te @ cides (1), or to a specific resistance to DDT and very 
closely related compounds (2), the more recent in- 
quest. vestigations indicate that cross-resistance in DDT-re- 
lie ™ } sistant houseflies is neither highly specific nor broadly 
? indi- general, but of an intermediate nature (3, 4). 
- ed The purpose of this investigation was to determine 
ed the extent of the resistance of DDT-resistant Dro- 
—_ sophila melanogaster to other contact poisons. Dro- 
. aa sophila were used as test insects because of the ease 
oa in-| with which they can be reared in large numbers in 
vi de the laboratory and because of the possibility of much 
1Paper No. 437 from the Department of Genetics. Univer- 
ich wl sity of Wisconsin. This work was supported in pari by the 
of Research Committee of the Graduate Schoo} from funds sup- 
ypes plied by the Wisconsin Alumni Research Foundation. 
Vol. 3% April 13, 1951 
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tributing toward a further unification of the activities 
of scientists, raising the prestige of science and the 
scientific method, and, incidentally, engendering closer 
social and political unity throughout the world. 
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more precise genetic analysis than would be possible 
with any other species. The resistant strain was ob- 
tained by growing the flies in a Teissier-type popula- 
tion cage (5). This enables the growing of a virtually 
undisturbed population of a few thousand flies with 
a continuously changing food supply. 

Fine crystals of DDT were scattered in the cage 
in gradually increasing amounts as the flies became 
more resistant. At the end of a year, only about 5% 
were killed by a concentration of DDT that killed 
about 95% of the control flies. This selection procedure 
is not as efficient as could be used, particularly because 
of the uniformly greater susceptibility of males, and 
a more rapid increase in resistance undoubtedly could 
have been obtained by better selection methods. But it 
appeared to be the most nearly comparable to the 
situation as it occurs in nature and was adopted for 
that reason. 

The flies to be tested were the descendants of flies 
taken from the selection cages and from a control 
population. They were tested at an age of 4 days with 
5 doses of the insecticide to be tested. The dosage 
levels were equally spaced logarithmically, 150 flies of 
each sex and strain being tested at each dosage level. 
The insecticides were prepared as acetone solutions, 
and 0.5 ml of the solution was pipetted onto a reet- 
angular filter paper 6x7 em which was fitted into a 
glass vial. After the solution had dried, 20 flies of 
the same sex were placed in the vial at 26° C. Studies 
in this laboratory have shown that differences in hu- 
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TABLE 1 
MEDIAN LETHAL CONCENTRATIONS (yg/em?) FoR DDT-RESISTANT AND SUSCEPTIBLE DROSOPHILA 


Femaies 


Males 


Control 
(C) 


Resistant 
(R) 


Ratio 
(R/C) 


Resistant Control 


(R) 


DDT 2670 830 


3.22 2460 


Other chlorinated insecticides 


DDD 
Lindane 

118 
Toxophene 
Methoxychlor 


48.1 
0.141 
0.0237 
2.98 

23.9 


28.1 
0.0611 
0.0199 
1.85 

15.9 


1.71 
2.30 
1.19 
1.61 
1.50 


43.0 
0.105 
0.0207 
1.66 


21.7 


Nonchlorinated insecticides 


0.251 
122 
18.5 
10.0 


Parathion 
Sabadilla 
Pyrethrum 
Nicotine 
TEPP 


0.217 
1.12 
118 
18.6 
9.74 


1,02 
1.06 
1.09 
0.99 


midity are responsible for great fluctuations in mor- 
tality; humidity was therefore kept constant at about 
56%. At the end of 6 hr, the flies were removed and 
placed in food vials, and mortality counts were re- 
corded 24 hr later. The reason for selecting 6 hr as the 
time of treatment is the peculiar shape of the dosage- 
response curves with DDT at longer periods of ex- 
posure, a relation which makes quantitative interpre- 
tation difficult. 

Tests were made with 10 insecticides other than 
DDT. These were DDD, Lindane (benzene hexa- 
chloride), 118 (“Aldrin”), toxophene, methoxychlor, 
parathion, sabadilla, pyrethrum, nicotine, and TEPP 
(tetraethylpyrophosphate). Commercial grades were 
used. The DDT was a highly purified product fur- 
nished by E. I. du Pont de Nemours & Co. 

The results of these tests are shown in Table 1 
and Fig. 1. The median lethal dose was determined 
for most insecticides by Karber’s method, which under 
certain assumptions provides a maximum likelihood 
solution (6). When this method was not applicable, 
the Fisher-Bliss maximum likelihood method was used 
(7). The LD5 is given in ug of insecticide/em? of 
filter paper area. 

About 4 times the DDT concentration was required 
for the resistant strain as for the susceptible strain 


Fic. 1. Ratio of median lethal concentrations for resistant 
and control strains of Drosophila (av of both sexes). 
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from which it was derived. As can be seen from the 
table, the first 5 of the other insecticides tested showed 
a similar, but lesser, differential mortality between the 
2 strains. All these are chlorinated compounds. On the 
other hand, there was no significant difference in the 
response of the 2 strains to the 5 nonchlorinated com. 
pounds. Thus it appears that when flies are selected 
for resistance to DDT there is some carry-over of 
resistance to other chlorinated compounds, but very 
little, if any, to other contact insecticides. 
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The Relation of Oxygen Uptake to 
Hemoglobin Synthesis* 


Jonas E. Richmond, Kurt I. Altman, 
and Kurt Salomon 


Departments of Radiation Biology and Biochemistry, 
University of Rochester Scheo! of Medicine 
and Dentistry, Rochester, New York 


During an as yet unpublished investigation of the 
capacity of bone marrow of normal and x-radiated 
rabbits to form hemoglobin, measurements of oxygen 
consumption during the first 3 hr of a 24-hr incuba 
tion period were carried out. Bone marrows of normal 
rabbits and of rabbits exposed to 800 r of x-rays wert 


1This paper is based on work performed under contrat 
with the U. 8S. Atomic Energy Commission at the University 
of Rochester Atomic Energy Project, Rochester, N. Y. 
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removed at varying time periods after exposure to 
radiation. Homogenates were prepared from these 
marrows and incubated at 38° C in the presence of 
a-C'4-glycine? as a hemoglobin precursor, as previ- 
ously deseribed (1, 2). Oxygen consumption of these 
homogenates was determined by means of the usual 
Warburg-Barcroft technique using modified 300-ml 
Warburg vessels. After incubation, hemoglobin was 
isolated by precipitation with 2.8 M phosphate buffer 
according to Green (3); from this preparation proto- 
porphyrin dimethyl ester was isolated according to 
Grinstein (4) and globin according to Anson and 
Mirsky (5). The C'*-aetivity of the products isolated 
was determined as described briefly in a previous pub- 
lication (6). The relationship between oxygen con- 
sumption and hemin and globin synthesis under con- 
ditions which result in changes in the ability of the 
marrow to synthetize hemin and globin is apparent 
from the data presented in Table 1. 


TABLE 1 


mM of 
O,-uptake in hemin syn- 
wet thesized x 
wt of mar- 10°/mM 
row/3 hr of hemin 
isolated 


mM of 
globin syn- 
thesized x 

10°/mM 
of globin 
isolated 


Time after 
exposure to 
800 r of x- 
radiation* 


No radiation 
0 hr 
48 
72 
1 week 
2 weeks 
3 oe 
4 


*The animals were sacrificed and bone marrows removed 
at the time indicated. 


The number of millimoles of hemin and globin syn- 
thesized was caleulated on the basis of the following 
considerations. The capacitance of the ionization cham- 
ber used for C'*-analysis was determined. The change 
in voltage per minute permitted calculation of the 
number of radioactive atoms decaying per minute by 
use of the number of ion pairs produced by each par- 
tide. The number of atoms decaying per minute was 
related to the number of radioactive atoms present in 
accordance with the deeay function. By correcting this 
number by a dilution factor, the number of atoms 
synthesized was obtained. 

The results indicate a difference in the time relation 
between oxygen consumption and the synthesis of 
hemin and globin, respectively. It can be seen from 
Table 1 that hemin synthesis as well as oxygen con- 
sumption increases considerably in a parallel manner 
in homogenates from bone marrows removed imme- 
diately after radiation. Furthermore, oxygen consump- 
tion and hemin synthesis appear to reach a minimum 
about 1 week after exposure to radiation at a time 

*We are indebted to the Isotopes Branch, Oak Ridge Na- 


tional Labératory, for supplying the a-C™-glycine (C™-activ- 
ity: 11.86 we/mg glycine) used in these experiments. 
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when marked degenerative changes prevail in the mar- 
row. Globin synthesis also increases after radiation, 
but, in contrast to hemin synthesis, it reaches a maxi- 
mum 48 hr after radiation at a time when oxygen 
consumption already approaches a minimum value. 
However, the decay curve of globin resembles in its 
shape that of oxygen consumption and hemin syn- 
thesis. Recovery of all three functions begins 2-3 
weeks after radiation, which agrees well with histo- 
logical findings. 

A detailed investigation of the unexpected finding 
of increased oxygen consumption and hemin and 
globin synthesis in the early period following radia- 
tion is now in progress. 
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Extensibility and Minimum Number of 
Polypeptide Chains in the 
Collagen Micelle* 


Piero O. Mustacchi® ? 


Division of Pathology, University of 
California School of Medicine, San Francisco 


The orderly pattern in which collagen diffracts 
x-rays is believed to depend on the presence of con- 
stituent ribbonlike units, or “micelles” (1, 2). Their 
accepted thickness is estimated to consist of about 
4-6 parallel polypeptide chains (3), but neither the 
minimum total number of polypeptide chains forming 
each collagen micelle nor the number of chains lying 
in continuity within the micellar length is, to my 
knowledge, mentioned in the literature. Hence, in an 
attempt to estimate these figures, data on the physico- 
chemical structure of collagen will be correlated. 

From the study of the x-ray diffraction pattern 
of silk fibroin (4, 5) it is possible to infer that the 
polypeptide chain is probably the structural backbone 
in the molecule of the proteins of the fibrous class, to 
which both silk and collagen belong. In silk, where 
this chain is practically fully stretched and where the 
angles between bonds are almost planar, the individual 
amino acid residues take origin at a distance of 3.5 A 
from each other (5). The length of an amino acid resi- 
due in collagen is about 2.85 A (6), and this indicates 
that in this polypeptide chain the angles between 
bonds are smaller than the corresponding ones in 

1This investigation was supported by the Institutions 
Grant of the American Cancer Society to the University of 
California School of Medicine. 

2Damon Runyon clinical research fellow of the American 
Cancer Society, as recommended by the Committee on Growth, 
National Research Council. 


®I am indebted to H. P. Lundgren, Western Regional Re- 
search Laboratory, Albany, Cal., for his criticism. 
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Fic. 1. Blectron micrograph of individual collagen fibrils. 
Palladium shadowing (x 14,600). 


A 


the electron microscope (Fig. 1) and was taken as, 
measure of the over-all length of the “molecule” (7, 8), 
A simple caleulation indicates that a certain degre 
of curling takes place in the collagen “molecule” ij 
the chemically individuated 421 amino acid residue 
(10) placed at intervals of 2.85 A occupy a tetal 
length of only 640 A and not of 1,200 A as antic- 
pated. On the other hand, it will be realized that the 
deformational properties of individual fibrils allows 
considerable stretching of the axial periods befor 
rupture occurs (Fig. 2). 

Periods elongated up to 5,800 A have been reported 
(7). However, the total obtainable increment com. 
patible with the integrity of a fibril being stretched 
as a result of the physical changes occurring in th 
supporting metallic grid cannot be measured directly 
on electron micrographs. In fact, the maximally 
stretched period remains at its newly acquired length 
only for a fraction of the time needed for a photo. 
graphic exposure. Nevertheless, this maximal elonga. 
tion may be estimated fairly accurately by photo- 
graphing a stretched axial period, by then evaluating 
the extent of the residual elongation that will culni- 
nate in its rupture, and finally by correcting accori- 


4 
4 


B 


Fic. 2. Electron micrographs of single collagen fibril: A, the elongated axial periods of a stretched fibril, and B, th 


same fibril after rupture (x 12,700). 


fibroin and that, therefore, the polypeptide chain in 
collagen is, as a whole, slightly contracted. 

The presence of fundamental periods averaging 640 
A along the collagen fibril, first deducted from x-ray 
diffraction studies (4, 5), is clearly demonstrable with 
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ingly the measurements taken on the picture. Esti 
mates obtained with this method indicate that an axial 
period may elongate up to 6,700 A-6,900 A befor 
breaking. In another set of experiments, collagen fiber 
were forcibly stretched in water, quick frozen ané 
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lyophilized.’ The procedure resulted in various degrees 


’, 8). of elongation of the axial periods. In a series of 75 
> individua! fibrils so treated, the greatest elongation 
»” if J found in an axial period was of about 7,000 A, as close 
dues #2 as could be measured (Fig. 3). This measured value 


seems to parallel the figures of the obtained estimates. 


Fic. 3. Electron micrograph of a collagen fibril stretched 
and lyophilized. The period parallel to the arrow measures 
approximately 7,000 A (x 35,000). 


The stretching undergone by the fibrils may be 
thought of as the summational effect of the uncoiling 
of the constituent molecules. This uncoiling is believed 
to be conditioned and limited by the rotational possi- 
bilities about the involved bond. In the established 
concept (9) that the collagen micelle contains parallel 
chains of the general form 


—CH—NH CO—CH— 


proline and hydroxyproline are built into chains 
forming imino links 
=N—CO— 

believed to restrict rotation about these atoms. Be- 
cause of the large proportion of such radicals, ap- 
proximately 1 in 4 (10), full extension of the poly- 
peptide chain in collagen cannot be achieved and com- 
plete flattening of the bond angles cannot be obtained. 

If 7,000 A is accepted as the correct value, it then 
seems logical to infer that no less than 6 such chains 
are linked in series within one axial period of 640 A 
in order to account for the observed magnitude of 
extensibility in the fibril. It is interesting to compare 
this figure with the number of intraperiodie bands or 
elevations demonstrable with special techniques in col- 
lagen fibrils. 

The six intraperiodic bands that can be resolved in 
fibrils “stained” with phosphotungstie acid (7) indi- 
cate a preferential affinity for the acid at six distinct 
levels of the axial period and suggest the presence of 
six repeating elements within its over-all length. The 
six intraperiodic elevations visible in electron micro- 
graphs of unstained but shadowed collagen concur 
with this suggestion. 

From the considerations made above, the minimum 


*Details will be published elsewhere. 
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total number of polypeptide chains in the collagen 
micelle will be: 


=6 (polypeptide chains linked in series) x 4-6 
(polypeptide chains linked in parallel) = 24-36. 
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The Use of Oxalate to Produce Free-living 
Cells from Carrot Tissue Cultures 


Richard D. Northcraft 


Biological Laboratory, 
Amberst College, Amberst, Massachusetts 


At the turn of the century Haberlandt (1) formu- 
lated the concept of plant tissue culture but was un- 
successful in obtaining proliferating cultures from 
single isolated cells. Various workers (2) since that 
time have tried in vain to obtain tissue cultures de- 
rived from different kinds of single isolated plant 
cells. The sole exception to these negative results is 
an unconfirmed report by Schmucker (3), who ob- 
tained division of the spongy mesophyll cells of Boc- 
conia. White (4) has suggested that the cause of fail- 
ure is the use of mature, and hence unsuitable, cells. 
The purpose of the present report is to describe a 
chemical method whereby single viable bacteria-free 
cells of varying age and size may readily be obtained 
from plant tissue cultures. 

The method was suggested by the researches of 
Herbst (5), who demonstrated that fertilized eggs of 
Echinus, when grown in artificial sea water deficient 
in calcium, divide to form cells that soon separate. 
Since the cementing material of plant cells is com- 
monly calcium pectate (6), it was assumed that the 
omission of calcium might cause separation of the 
cells. Heller (7) recently grew carrot tissue on filter 
paper in the absence of calcium and noted a decreased 
growth rate, but made no mention of the friability of 
the tissues. In the present experiments the oxalate 
method of Pringsheim (8) was used to bind free cal- 
cium. The basal growth medium was that of White 
(9), with sodium nitrate substituted for caleium ni- 
trate. The medium contained 10-7 M naphthalene 
acetic acid, 10-5 M cysteine hydrochloride, 10-6 M 
thiamine hydrochloride, and 10% coconut juice. The 
pH was adjusted to 5.7. To this medium increments of 
ammonium oxalate were added in the amounts of 0, 
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100, 200, 300, 400, 500, 600, 700, 800, 900, and 1,000 
ug/ml (ppm), respectively. 

One set of experiments was executed in 50-ml Erlen- 
meyer flasks containing 4 ml of carrot medium solidi- 
fied with 0.8% agar. A second set of experiments was 
conducted in pyrex side-arm test tubes containing 4 
ml of liquid medium. Cultures in test tubes were 
aerated with air forced through a solution of 10% 
potassium dichromate in sulfuric acid, sterile water, 
and numerous sterile cotton plugs placed at intervals 
in the rubber tubing connecting the test tubes. The 
cultures did not become contaminated. Each concen- 
tration of oxalate, solid and liquid medium, was run 
in duplicate. Inoculation was made with sterile 5-mg 
pieces of carrot removed by a cannula from the cam- 
bial region of a carrot root. After inoculation the cul- 
tures were placed in the dark at room temperature. 

At the end of 10 days the cultures were examined. 
Aerated cultures were especially friable and crumbled 
readily. Indeed, some cultures had spontaneously 
broken into large or small pieces while growing. Cer- 
tain tubes and flasks contained cultures with free 
single cells. In both tubes and flasks lower increments 
of oxalate (100 ug/ml) allowed both proliferation and 
production of loose cells. These were easily dislodged 
from the flask cultures by a glass needle or could be 
readily sucked into capillary pipettes when the tissue 
mass was placed in aqueous medium. Higher oxalate 
increments retarded the growth of the cultures. 
Aerated cultures had shed many cells into the sur- 
rounding medium. The cells were of many shapes and 
sizes, some ranging up to several hundred ug in length. 
Most cells were bean- or banana-shaped, but a few had 
single emergences resembling embryonic root hairs. 
Many cells were disorganized and obviously dead, but 
many other cells were visibly living, with nucleus, 
vacuole, plastids, granules, ete., plainly evident upon 
microscopic examination. 

Viability of the cells was tested in two ways. One 
method was by direct microscopic observation of nor- 
mal cells. This was done by sucking cells aseptically 
into sterile micropipettes, whose ends were then sealed 
with sterile paraffin. This permitted repeated observa- 
tion of individual cells. Cytoplasmic streaming could 
be seen because of the orderly movement of material 
suspended in the cytoplasm, and was especiaily evi- 
dent in the strands of cytoplasm traversing the vacu- 
ole. Some cells showed cyclosis at the end of 10 days 
even under these relatively anaerobic conditions. The 
other method of testing for viability was by means of 
the colorless dye 2,3,5-triphenyltetrazolium chloride. 
This dye turns pink or red when reduced, and has 
recently been widely used to distinguish living from 
dead cells (10). Cytoplasmic granules of many single 
carrot cells subjected to 500 ug/ml of the dye for 12 
hr were pink, thus demonstrating their reducing abil- 
ity, a common property of healthy protoplasm. Dead 
cells did not change the color of the dye. 

In a recent publication, White (11) has commented 
that not enough is known about plant hormones at the 
cell level. It is hoped that the facility of the method 


408 


here reported and the present widespread use of plant 
tissue culture techniques will stimulate the study ¢ 
single cells and eventually lead to a better understand 
ing of the interreglationships of plant cell and hor 
mone. The effects of various chemicals on single car § 
rot cells is being investigated. 
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The Effect of Heated Linseed Oil on 
Reproduction and Lactation in the Rat** 


Florence A. Farmer, E. W. Crampton, 
and Margaret I. Siddall 


Department of Nutrition, Macdonald College, 
McGill University, Quebec, Canada 


A series of experiments carried out in this labore 
tory during the past 4 years has shown that diet 
containing 10% by weight, or more, of heated linseel 
oil are less nutritious than diets containing the sam 
amounts of unheated linseed oil, the effects having bees 
gauged by live-weight gains, efficiency of feed con- 
sumption, and time of survival (1, 2). In this eo 
nection “heated oil” signifies oil heated in the absene 
of oxygen at 275° C. Impairment of nutritive valu 
has been observed with oils heated for as short: 
period as 4 hr. It has been shown in the test herein 
reported that reproduction and lactation are impaired 
in the female rat by diets containing 10% of th 
heated oil. 

The experiment used 72 female albino rats distrib 
uted among 4 diet groups of 18 rats each. The rats 
received the experimental diets from the time o 
mating until the end of the subsequent lactation 
Groups 1 and 3 received the heated oil diet, ani 
Groups 2 and 4 the unheated oil diet. Rats of Group: 
3 and 4 received in addition a supplement of 20 m 
a-tocopherol per week. 

Immediately before parturition, the femaies wer 
put into individual wire-mesh cages. The cages wer 


1Contribution from the Faculty of Agriculture, McGil 
University, Macdonald College, Que., Canada. Journal Serle 
No. 275. 

2 This test is a part of a larger project undertaken for t} 
Committee on Edible Fats and Oils of the National Researé 
Council of Canada, whose financial assistance is acknow 
edged. Paper No. 259 of the Canadian Committee on Fod 
Preservation. 
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TABLE 1 


INGREDIENT % 
Dehydrated cereal grass 7 
Fishmeal ............. 15 
Wheat germ meal .... 10 
Ground corn 9.5 
Soybean oilmeal 5 
Irradiated yeast ........ 3 
Bone meal ...................... 2 
Todized salt ... 0.5 
Linseed oil” ....... 10 


' fitted with a nesting box having a solid floor, and 
shavings were supplied for the nest. Feed and water 
) were offered ad lib. Neither live weights nor feed in- 

takes were recorded for the mothers, but litter weights 
)) were recorded for the 7th, 14th, and 21st days. On the 
) 7th day litters of 9 or more were reduced in size to 
8 rats each. 


All diets used in this experiment had the general 


formula given in Table 1. 


Table 2 shows the effect of heated linseed oil on the 


survival of young rats. 


TABLE 2 


The first evidence of disturbed reproductive function 
was the smaller numbers of rats born to the females 
receiving the heated oil diets. In addition to this, the 
viability of the rats born to these groups was clearly 
inferior te that of the rats born to the groups re- 
ceiving unheated oil diets. 

Table 3 gives an analysis of variance for the num- 
ber of young born alive, and of those still surviving on 
the 7th and on the 21st days. 

It will be evident from Table 3 that the heated oil 
has had a highly significant adverse effect on the 
number of rats born alive and on their survival 
through the normal nursing period of 21 days. 

Data for the changes in weight of individual rats 
are not available, since the litters were weighed as 
groups. The records for survival of individual young 
showed that they died over a period of about 2 weeks. 
Only 1 rat out of some 200 born to mothers on heated 
oil diets still survived on the 14th day. No valid com- 
parison of weights can be made between groups be- 
cause of the constantly diminishing numbers of sur- 
vivors in many of the litters. Before the young on the 
heated oil diet died, they lingered for several days 
in a moribund condition. Another abnormal condition 


EFrrect oF HEATED LINSEED OIL IN THE Diet OF THE FEMALE RAT ON THE 


SURVIVAL oF Her Younc 


No Total Average Average no. young alive per litter 
Lot Vitamin E Linseed oil litters foun litter at ages noted (days) 
No. supplement treatment heen ative size at 
birth 7 | 8 il | 21 
1 Nil Heated 14 118 8.4 2.1 | 2.1 oit | oat 
2 « Unheated 14 161 11.5 5.5 4.6 40 | 39 
3 Vitamin E Heated 12 99 8.3 28 | 27 0.1t 0.0 
4 es Unheated 15 160 10.7 80 | 62 6.1 5.9 


* After reduction of litters to 8 rats/litter where applicable. 


+ Represents 1 rat in 1 single litter only. 


TABLE 3 


ANALYSIS OF VARIANCE OF THE SURVIVAL OF YouNG Rats 


No. born alive 


Alive at Alive at Necessary 
per litter 7 days 21 days F values 
Source of variance D/F 
Vari F Vari- F Vari- F 5% 1% 
ance ratio ance ratio ance ratio 


All causes 
Treatments 
Heat 
Vitamin E 
Interaction 
Remainder (error) 


261.8 16.9 328.2 55.5 4.03 7.17 

46.8 3.0 24.4 4.1 4.03 7.17 

9 _ 6.9 1.2 4.03 7.17 
15.5 5.9 


Differences in numbers of females that produced 
litters are probably entirely dependent on the numbers 
that conceived, since no evidence of abortion was 
found. Inasmuch as the rats were not placed on the 
test diets until they were mated, we do not believe the 
differences among the four groups in numbers of 
litters born are related to the experimental diets fed. 
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was also noted. Whereas on normal diets individuals 
in small litters (5 or 6 rats per litter) tend to be 
heavier than those in litters of 10 or 12 young, the 
animals in the small litters on the heated oil diets con- 
tained the smaller individuals. It has not been de- 
termined to what extent the death of the young was 
a consequence of starvation. 
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The supplement of a-tocopherol under the ¢ireum- 
stances of this experiment did not measurably coun- 
teract the damage from the heated oil diets. The just 
significantly greater number of survivors at 21 days 
in the vitamin E group as compared to the number 
receiving no vitamin E is possibly explained on the 
basis of variability between tests, since all the animals 
receiving vitamin E were fed at one time and those 
receiving no vitamin E at a different time. 

The proportion of young surviving or retained at 7 
days, which were eventually weaned, is rather poor in 
the case of the rats receiving the unheated oil diet. 
We are inclined not to attribute this to any nutritional 
defect of the oil, since linseed oil included in the diet 
at levels of up to 30% has been observed to give rates 
of gain and feed efficiency comparable with those given 
by other edible oils when included in the diet at the 
same levels (1). 

It is, however, quite clearly evident that heating the 
oil damaged its nutritive value. The reproductive and 
lactation responses of the female rat and her litter 
may offer a more critical test of thermal damage to 
oils intended for dietary use than does the growth of 
the weaned rat. 
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Reactions of Mercurial Diuretics 
with Mono- and Dithiols 


J. F. Lehman, L. P. Barrack,* and R. A. Lehman* 


Department of Therapeutics, 
New York University-Bellevue Medical Center, New York 


A recent review on renal transport mechanisms sum- 
marizes as follows: “There can be little doubt that the 
kidney is the principal site of the diuretic effect of 
the mercurial agents. . . . In general, mercurial agents 
combine with sulfhydryl groups, and this is respon- 
sible for their inhibitory effect on a number of essen- 
tial cellular dehydrogenases. That the diuretic effect 
of mercury is attributable to the inhibition of such 
enzymes seems likely .. .” (1). The purpose of this 
communication is to describe certain reactions that 
occur in vitro between mercurial diuretics and thiols 
and to discuss their physiologic significance. 

Prior to 1949 the mercurial diuretics used in medi- 
cine could be grouped under the general structure 


CO—N—CH, 
RCH,CH (OCH,) CH,—Hg—N 
H 
\ 
N N—CH, 


(4) 
1 Present address: Research Laboratories, Campbell Phar- 
maceutical Co., New York. 
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TABLE 1 


RECOVERY OF THEOPHYLLINE FROM THE REACTION 
BETWEEN MERCUZANTHIN AND VARIOUS 
SULFHYDRYL CoMPOUNDS 


Mols 
theo- 
phylline 
recoy- 
Monothiols ered | 
per 
mol 
mer- 
eury 
Potassium ethy] xanthate Ss 1.12 
C,H, K 
Thiourea NH 1.06 
N-methyl] thiourea 1 0.89 
cu 
Thiouracil CcCO—NH 1.20" 
H 
ba 
Sodium thiosalicylate (NaOCO)C,H,SH 1.17 
Thioacetamide 1.23 
cu,(_sH 
Sodium thioglycollate (NaOCO)CH,SH 1.06 
Sodium salt of cysteine 
(NaO0CO)CH(NH,)CH,SH 1.08 
Sodium thiosulfate 1.06 
oO=S—SNa 
NaO 
Thio phenol C,H,SH 1.12 


where R is usually the sodium salt of a carboxylic aci 
residue to which the three-carbon side chain is attached 
through the nitrogen atom of a carbamyl group. It has 
been found that these drugs, represented by Meret- 
zanthin (Mercurophylline, U.S.P.), Salyrgantheophy- 
line (Mersalyl with theophylline, U.S.P.) and Meren- 
hydrin (Meralluride, N.N.R.), will react immediately 
at room temperature with a wide variety of mono 
thiols according to the following equation : 
RCH,CH (OCH,) CH,Hg (theophylline) + + Ht > 
RCH,CH (OCH,)CH,HgSR’ + (theophylline) (1) 
where R’SH may be any simple sulfhydryl compouné. 
If the reaction is carried out in concentrated solution 
and the rise in pH caused by removal of hydrogen ions 
is prevented by buffering with CO,, the theophyllin 
precipitates quantitatively. 

To 10 ml of 0.2 M Mercuzanthin solution was added 
mol equivalent of the various sulfhydryl compounds listeé 
in Table 1. The solution was then saturated with 00, 
and the precipitated theophylline monohydrate was filtered 
off on a sintered glass filter, washed with a small volum 
of ice water, dried in a desiccator, and weighed. From the 
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TABLE 2 


ESTIMATION OF UNBOUND SULFHYDRYL GROUPS IN THE 
REACTION OF MERCUZANTHIN WITH EXCESS 


THIOGLYCOLLATE 
mM of mM of mot 
mereury sodium mM of heond 

taken thiogly- -SH per 

as Mer- collate recovered tam of 

euzanthin added mereury 
0,193 0.214 0.025 0.98 
.193 .214 .023 0.99 
.193 .333 .138 1.01 
.193 416 .222 1.02 
.193 428 .230 1.03 
.187 .669 A77 1.03 
0.187 0.669 0.476 1.03 


weight of theophylline found (corrected for the solubility 
of theophylline in the reaction mixture) it was possible 
to calculate the approximate mois of theophylline precipi- 
tated per mol of mereury which appear in the table.’ 

However, this reaction also goes to completion in 
dilute solution at physiologic pH without the separa- 
tion of theophylline. This was shown as follows: 

To one ml of a 0.2 M solution of Mercuzanthin in 10 
ml of phosphate buffer, pH 7.4, were added varying 
amounts of an approximately 0.2 M solution of sodium 
thioglycollate, and the mixture was immediately titrated 
with 0.1 M potassium ferricyanide until a pale-green color 
appeared which persisted for 10 sec. The thioglycollate 
solution was standardized iodimetrically; the results 
agreed with those obtained by ferricyanide titration. Fur- 
thermore, the total -SH in the reaction mixture can be 
titrated iodimetrically in the presence of mercury. The 
difference between the mols of thioglycollate recovered 
and added is equivalent to the mols of mereury bound 
as mercaptide. The data in Table 2 are also in agree- 
ment with equation (1). 

Most tissues and fluids in the body contain gluta- 
thione and cysteine as well as proteins bearing thiol 
groups which are readily accessible to mercury. In fact 
Milnor (2) has shown that Mercuhydrin, a mercurial 
of structure (A), is partially bound in vitro by plasma 
protein. Hence it may be considered almost inevitable 
that reaction (1) takes place in vivo and that the 
xanthine-bearing diuretics circulate in the blood as 
mereaptides formed from simple thiols or plasma 
albumin. 

Recently the mercurial diuretic Thiomerin (Mer- 
captomerin, N.N.R.) has been shown to be at least 
as potent a diuretic as the drugs of structure (A) 
(3, 4). It has also been shown that the time of onset 
and course of excretion of mereury, water, and chloride 
after administration of Thiomerin and, Mercuzanthin 
are virtually identical (5). It was anticipated that 
Thiomerin might not have diuretic properties at all 
since it is a mercaptide of the structure 

RCH,CH (OCH,) CH,HgSCH,COONa. 
(B) 
*Acetamide and urea do not precipitate theophylline under 


these conditions in contrast to their thio analogs, which be- 
have like true sulfhydryl compounds. 
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That it is a diuretic ean best be explained on the basis 
of an exchange reaction at the tubular cell at which 
site it may be expected to attain a relatively high con- 
centration. 


RCH,CH (OCH,) CH,HgSCH,COONa + R’SH 


RCH,CH (OCH,)CH,HgSR’ + HSCH,COONa (2) 
where R’SH may represent an enzyme bearing one 
or more sulfhydryl groups. Webb, Bhatia, Corwin, 
and Sharp (6) have shown that such reactions pro- 
ceed at physiologic temperature and pH. Alternative 
mechanisms are, of course, possible. 


TABLE 3 


IMMEDIATE REACTION BETWEEN BAL 
AND MERCUZANTHIN 


Mols of 
fon nl mM of mM of -SH 
-SH -SH bound 
as e atom 0 
euzanthin mereury 
0.094 0.430 0.342 0.95 
.094 434 347 1.04 
.094 434 0.98 
.097 .333 1.00 
.155 430 .280 0.97 
.187 430 .265 88 
.187 A34 .260 .93 
0.194 0.430 0.248 0.94 


On the other hand, it has been demonstrated, both 
in animals and in man, that administration of British 
antilewisite during mercurial diuresis resulting from 
compounds of structure (A) (7-9) or from Thiomerin 
(10) will rapidly but transiently suppress the diuresis. 
Although this phenomenon has been attributed to stim- 
ulation of production of the antidiuretic hormone by 
BAL (9), it nevertheless seemed desirable to deter- 
mine the nature of any reactions which might occur 
between BAL and the mercurial diuretics. 

Immediate reaction with BAL. One half to one ml of 
a 0.2 M solution of Mercuzanthin was mixed with 10 ml 
of phosphate buffer, pH 7.4, and a stream of nitrogen 
was run into the reaction flask and maintained throughout 
the experiment to prevent air-oxidation. One ml of an 
ethyl alcohol solution of BAL, approximately 0.43 N with 
respect to -SH, was then added, and the mixture imme- 
diately titrated with 0.1 M potassium ferricyanide solu- 
tion to the same end point as before. The reaction was 
carried out at room temperature. 


The values for recovered -SH in Table 3 indicate 
the binding of one - SH group for each atom of mer- 
eury present. The titer of BAL determined by ferri- 
cyanide titration agreed closely with that obtained 
iodimetrically. 

Progressive reactions with BAL. One hundred ml of 
phosphate buffer, pH 7.4, 9 ml of Mercuzanthin, and 11 
ml of an aleoholic solution of BAL were mixed under 
nitrogen and maintained in a water bath at 37.5° C. The 
final solution was such that each 10-ml sample contained 
0.143 mM of mercury and 0.687 milliequivalents of —- SH. 
At timed intervals 10-ml aliquots were removed from the 
reaction mixture and titrated with 0.1 M potassium fer- 
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TABLE 4 


PROGRESSIVE REACTIONS BETWEEN BAL 
AND MERCUZANTHIN 


Mols of -SH 
bound per atom 
of mercury 


Time after 
mixing (min) 


1.17 
1.31 
1.73 
2.01 
2.27 
2.55 
2.67 
2.67 


ricyanide. One tenth ml of a 0.5% copper sulfate solu- 
tion added to each titration flask was found to give a 
sharper end point. An aliquot removed after 85 min was 
titrated iodimetrically and showed no loss in total -SH. 
The drop in potassium ferricyanide titer is then assumed 
to be due to the formation of mercaptides. The results 
are given in Table 4. 


The immediate reaction which occurs with the dis- 
appearance of 1 SH/atom of mereury may be formu- 
lated : 

CH,—SH 


RCH.CH(OCH,) CH,Hg (Theophylline) + CH—SH 


H,—OH 
RCH,CH(OCH,) CH,Hg—S—CH, 


— CH—SH + (Theophylline) 


| 
CH,—OH 


This reaction proceeds further with the disappearance 
of 2-3 mols of SH per atom of mereury. Presumably 
the C—Hg bond is ruptured with the formation of 
some such complex as that suggested by Gilman and 
co-workers (11). 

CH,—_S—Hg—S—CH, 


H—SH HS—CH 


du,—on HO—CH, 
(C) 

It is also of interest that these reactions are pro- 
gressively accelerated as the pH is reduced below 7. 

In summary, it is felt that a mercurial diuretic, 
whether of the xanthine or mercaptide type, cireu- 
lates in the blood as a mereaptide derived either from a 
simple monothiol or a protein. At the site of mercurial 
diuresis a reaction similar to (2) may occur between 
the mercurial and an enzyme bearing essential sulf- 
hydryl groups. If there is more than one SH group 
present on the same molecule the mercury may be re- 
moved from the parent drug and temporarily bound. 
Rapid reactivation of the enzyme and excretion of the 
mereury undoubtedly occur, however, since no per- 
manent damage is done to the kidney even on frequent 
administration over long periods. Removal of mercury 
from such an enzyme-mereury complex by BAL with 
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suppression of diuresis would be anticipated and re! 


sumption of diuresis could occur from fresh mercuria 
presented to the kidney. 
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Sedimentation Cylinder for 
Particle Size Analysis 


Carlton J. Leith 


U. S. Engineers, South Pacific Division Laboratory, 
Sausalito, California 


Among the simplest of the techniques for separation 
of fine-grained sediments into fractions based on par. 
ticle dimensions is gravity settling followed by decan- 
tation, involving the settling of sediments in liquids in 
accordance with Stokes’ law. In a recent analysis of 
a suite of samples it became necessary for the write 
to isolate the 1/32-1/16 mm grade size for furthe 
study, and for this purpose a settling cylinder wa 


devised, incorporating the best features of the Ki § 


settling tube (1) and the Atterberg sedimentation 
cylinder (2). A side opening was drilled into an m- 
graduated liter cylinder, far enough above the bas 
of the cylinder so that the streamlines created by 
flow through the opening would not affect the sedi- 
ment that had come to rest on the bottom of th 
cylinder or on the surface of the base of the stirring 
rod (in this case a rubber stopper attached to a glas 
rod). Flow through the side opening of the cylinder 
was regulated by means of a stopcock in a length o 
glass tubing, held in the opening by insertion of the 
tube through a hole in a rubber stopper (Fig. 1) 
Water was allowed to drain through the side outle, 
and when drainage ceased, heights of 5 em, 10 om 
and 20 em above the level of the water remaining i 
the cylinder were marked on the cylinder walls, ani 
these levels were etched into the glass of the cylinder. 
In Fig. 1 the etched lines are marked with wax pencil. 
and the levels just described are represented by the 
upper line of each pair of black lines. 

The procedure in the analysis for which the apps 
ratus was devised consists of the introduction of 1 
sediment suspension (from which oversized material 
has been removed by wet sieving through a U. § 
Standard No. 230 sieve) into the cylinder and the 
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Fic. 1, Sedimentation cylinder with stopcock on side open- 
ing. Heights of 5 cm, 10 cm, and 20 cm above side opening 
are marked by upper lines of line pairs ; distance between two 
lines of each pair represents 20-ml volume. 
addition of water to bring the level of the suspension 
to the 10-cm line. The stirring rod remains in the 
cylinder throughout the process. After thorough mix- 
ing to obtain uniform distribution of particles, the 
sediment is allowed to stand for 1 min 56 see, at which 
time the stopcock on the side outlet is opened and the 
supernatant liquid drained. The process is repeated 
until, at the end of the settling period, the liquid above 
the level of the side outlet is free of sediment, indi- 
eating that all particles finer than 1/32 mm have been 
removed; material coarser than 1/32 mm is recovered 
from the bottom of the cylinder by inverting the 
cylinder and flushing the sediment into an evaporating 
dish. The grain diameter at which the split is made 
depends on the settling time and the height of the 
liquid column above the outlet, and by proper choice 
of these factors, determined from Stokes’ law, any 
diameter less than 1/16 mm may be used as the crit- 
ieal size. 

A variation of the procedure, which perhaps lessens 
the number of decantations required for a single 
sample, consists of restoring the suspension to the 20- 
em line instead of the 10-cm line after each decanta- 
tion, and doubling the settling time after agitation. 

Because it was not required by the study for which 
the apparatus was constructed, the volume of the 
liquid within the cylinder was not calibrated, but if, 
in planning the position of the side outlet on the 
cylinder wall, the height within the cylinder of the 
column of a measured volume of water (e.g., 1 liter) 
is used to determine the position of the topmost mark- 
ing, then an outlet similar to that shown in Fig. 1 
ean be inserted 5 em, 10 em, or 20 em below this level, 
and a second marking can be etched in the cylinder 
to represent a volume 20 ml less than the starting vol- 
ume, shown in Fig. 1 as the lower line of each pair of 
lines. Using the appropriate pair of lines, the appa- 
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ratus then may be used for size frequency analysis of 
fine-grained sediments according to the pipette method 
(3, 4), but without the use of a pipette. Careful ma- 
nipulation of the stopcock on the side outlet will per- 
mit the withdrawal of exactly 20 ml of the suspension 
from a depth of 5 em, 10 em, or 20 em below the sur- 
face of the suspension, in accordance with the times 
and heights of liquid column required by Stokes’ law. 
After each withdrawal, the level of the suspension 
must be restored to the appropriate height above the 
side outlet, and, in addition, after the first withdrawal 
a correction for the decreased weight of dispersing 
agent in each succeeding aliquot must be made, as 
each withdrawal and restoration of liquid level will 
decrease the concentration of the dispersing agent re- 
maining in the cylinder. The system must be reagitated 
thoroughly between sample withdrawals. 

In the original apparatus the end of the stopeock 
tube and the rubber stopper through which it is in- 
serted create a slight obstruction to the free fall of 
sediment particles along the cylinder wall in which 
the side outlet was made; as a result, some sediment 
is caught on this shoulder. A person experienced in 
the working of glass could fuse the tube to the cylin- 
der with a smooth joint, and thereby overcome this 
difficulty. 
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Hormonal Influence upon the in Vitro 
Synthesis of Radioactive Fatty Acids* 


R. O. Brady, F. D. W. Lukens, and S. Gurin 


Departments of Physiological Chemistry, 
School of Medicine, and George S. Cox Institute, 
University of Pen»sylvania, Philadelphia 


Within the past few years, substantial evidence has 
accumulated suggesting that experimental diabetes is 
associated with a major derangement of lipid metabo- 
lism. Stetten and Boxer (1) demonstrated that there 
is a marked impairment of fat synthesis in the diabetic 
animal when compared with the normal. Brady and 
Gurin (2-4) have shown that the conversion of radio- 
active acetate to long-chain fatty acids by rat liver 
slices is diminished in the case of alloxanized rats or 
depancreatized cats to less than 1/10 that of the nor- 
mal. Attempts to reverse this failure of fatty acid 
synthesis by the addition of insulin, glucose, fructose- 
6-phosphate, oxalacetate, or a-keto glutarate to liver 
slices of diabetic animals have been unsuccessful (4). 
Although the addition of insulin to liver slices of ner- 
mal rats stimulated, to a significant degree, the con- 


1 Aided by grants from the American Cancer Society ad- 
ministered by the Committee on Growth of the National Re- 
search Council, and from the National Institutes of Health, 
U. 8. Public Health Service. 
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TABLE 1 
CONVERSION OF RADIOACTIVE ACETATE TO LONG-CHAIN Fatty AciDs By Liver SLICES 


Substrate 


Recovered long-chain fatty acids 


Urinary 


Radio- Admin- Sub- 
Condition of cat Py activity Mg/2.5 Radio- istered strate 
- 8/*8 Formula admin- liver activity radio- incor- 
day) g 
istered slices (epm) activity poratedi | 
(epm) (%) (uM) 
1 Fed normal _— C“H,COONa 17,000 - 106 910 5.4 4.0 
17,000 + 100 1,500 8.8 6.5 
2 Fasted (48 hr) normal = oe 17,000 ~ 200 910 5.4 4.0 
17,000 + 203 1,400 8.2 6.1 
3 Fasted (48 hr) 
pancreatectomized 3.3 isi 17,000 - 57 87 0.5 0.4 
Fasted (48 hr) 
pancreatectomized 3.3 "* 17,000 + 61 88 0.5 0.4 
4  Fasted (48 hr) 
pancreatectomized 6.6 CH,C“OONa 12,000 ~ 175 68 0.6 0.4 
Fasted (48 hr) 
pancreatectomized 6.6 ¢¢ 12,000 + 180 68 0.6 0.4 
5 Houssay 0.8 C“H,C“OONa 14,000 - 60 1,360 9.7 7.50 
ss 0.8 es 14,000 4 60 1,920 14, 10.6 
6 Houssay 0.7 $9 14,000 - 57 910 6.5 5.0 
«6 0.7 14,000 59 1,480 10.6 8.2 


., Total recovered radioactivity (counts/min) . 
counts/min/micromole of substrate 


version of labeled acetate to fatty acids and choles- 
terol, no such effect was obtained with liver slices of 
diabetic rats or cats. It appeared probable, from these 
experiments, that the in vitro action of insulin was an 
indirect, secondary effect; that it merely made avail- 
able extra energy for the synthesis of fatty acids and 
cholesterol by liver slices of normal animals. In order 
to determine whether insulin is at all necessary for 
the in vitro synthesis of fatty acids by liver, similar 
experiments have been performed with surviving liver 
slices obtained from depancreatized, hypophysecto- 
mized (Houssay) cats. 

The completeness of the surgical procedures em- 
ployed was established by measuring the fasting ex- 
cretion of glucose and nitrogen. Further confirmation 
that the pancreas and hypophysis had been completely 
removed was obtained by gross and histological obser- 
vations at autopsy. 

The cats were anesthetized by intraperitoneal injec- 
tion of Nembutal, the livers removed, and slices pre- 
pared with a Stadie slicer. Two and one-half g of 
slices were placed in large Warburg vessels (250-ml 
capacity) containing 15 ml of Krebs-Ringer bicar- 
bonate buffer solution at an initial pH of 7.4 and C**- 
labeled sodium acetate in a final concentration of 0.005 
M. The gas phase was 95% O,-5% CO,. The slices 
were incubated for 3.5 hr at 38.4° C. In those experi- 
ments in which insulin was employed, 1 mg of electro- 
phoretically homogeneous insulin? was dissolved in 1 


2 We wish to thank P. Tavormina, of Sharp & Dohme, Inc., 
for this sample. 
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* All experiments designated by the same number were performed on aliquots of pooled liver slices. 


ml H,O, brought to pH 7.4 and added to the jneu- 
bating medium. 

Following incubation, the liver slices were saponi- 
fied, and the long-chain fatty acids were recovered and 
purified as previously described (2, 3). The prepara- | 
tions of fatty acid were oxidized to CO,, and the radio- 
activity measured as BaCO, by means of a thin mica 
window Geiger counter. 

Liver slices from normal fed or fasted (48 hr) eats 
convert an appreciable amount of radioactive acetate 
to long-chain fatty acids (Table 1). This conversion 
is significantly enhanced by the addition of insulin to 
the incubating medium. In contrast, liver slices from 
depancreatized cats convert only a minimal amount § 
of acetate to fatty acids, and this conversion is not 
affected by the addition of insulin to the medium. 
Liver slices from Houssay cats readily transform 
labeled acetate to long-chain fatty acids, and insulin 
again exerts a stimulating effect on the process. 

The results indicate that under these conditions 
neither insulin nor the hormones of the pituitary gland 
are required for the synthesis of fatty acids from 
acetate by liver. It is likely that the pituitary gland 
secretes a principle which, directly, or indirectly 
through the mediation of some other endocrine organ, 
inhibits this process of fatty acid synthesis. The role 
of insulin in the normal organism appears to be that 
of an antagonist of the pituitary principle. It seems 
likely, therefore, that in the normal animal fatty acid 
synthesis requires an appropriate balance between 
insulin and hypophyseal activity. 
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Further studies are in progress to determine whether 
the pituitary principle can be identified with one of 
the recognized hormonal entities secreted by the pitui- 
tary gland. 
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X-Ray Diffraction Studies of Inclusion 
Bodies Found in Plants Infected with 
Tobacco Mosaic Virus* 


M. E. Bergmann and I. Fankuchen 
Polytechnic Institute of Brooklyn, Brooklyn, New York 


Crystalline inclusion bodies in tobacco plants in- 
fected with tobacco mosaic virus were observed as 
early as 1903 (1-2), but to date no conclusive evidence 
has been obtained concerning the nature (or chemical 
identity) of these bodies. Bernal and Fankuchen (3) 
have shown that purified tobacco mosaic virus exhibits 
x-ray diffraction patterns arising from the intramolec- 
ular arrangement of the atoms within the virus mole- 
cule as well as from the intermolecular arrangement 
of the virus molecules with respect to each other. They 
showed that the intermolecular spacing varied with the 
ion concentration and, furthermore, that the order in 
the gels is two-dimensional but not three-dimensional. 
Oster and Stanley (4) have been able to observe the 
diffraction of visible light in freshly prepared gels 
and have calculated a layer spacing of about 3,000 A. 
More recently, Wilkins, Stokes, Seeds, and Oster (5) 
have reported optical evidence on the layering of in- 
clusion bodies. 

We decided to seek further evidence on the growth 
and development and on the identity and internal 
structure of the inclusion bodies associated with 
tobacco mosaic virus, by means of x-ray diffraction 
studies on inclusion bodies in vivo, supplemented by 
further observations under the microscope. In this 
paper we report preliminary results. 

For the x-ray diffraction studies we used both 
Noreleo and Hilger units, trying copper, iron, chro- 
mium, and cobalt radiations. The camera was a North- 
American Philips microcamera which we had modified 
by improving the specimen- and film-holders and by in- 
creasing the specimen-to-film distance (6). We directed 
the x-ray beam on single, large, rod-shaped inclusion 
bodies found within hair cells of diseased plants.? To 
date we have obtained a few diagrams from such 
bodies that show distinct spacings and orientation. 
The spacings correspond fairly closely to the strongest 


1 This work was made possible by a grant-in-aid from the 
American Cancer Society upon recommendation of the Com- 
mittee on Growth of the National Research Council. 

*The diseased tobacco plants were kindly given us by L. 
M. Black, of the Brooklyn Botanical Garden. 
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Fic, 1. Enlargement of microcamera diagram of inclusion 
body, taken with iron radiation. Arrow points to ring of 
roughly 24 A spacing. 


maxima exhibited by the intramolecular diagrams of 
TMV gels (3). They are too few to permit positive 
identification if the x-ray evidence is taken by itself; 
in conjunction with the circumstantial evidence re- 
ported by others (4, 5), indications are strong that the 
inclusion bodies consist of the virus protein. X-ray 
diffraction studies on these microscopic objects require 
highly specialized equipment and techniques. We are 
still improving both, and intend to report on the in- 
strumental details at a later date. Fig. 1 shows a 
typical diagram. Microscopie studies are reported by 
one of us in the note which follows. 
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Microscopic Studies of Inclusion Bodies 
Found in Plants Infected with 
Tobacco Mosaic Virus? 


M. E. Bergmann? 
Polytechnic Institute of Brooklyn, Brooklyn, New York 


Inclusion bodies found in the hair cells and leaves 
of diseased tobacco plants suffering from mosaic dis- 


1This work was made possible by a grant-in-aid from the 
American Cancer Society upon recommendation of the Com- 
mittee on Growth of the National Research Council. 

2 The author wishes to thank I. Fankuchen for his interest 
and encouragement. The diseased tobacco plants were kindly 
supplied by L. M. Black, of the Brooklyn Botanical Garden. 
The use of the phase microscope of the National Lead Com- 
pany Research Laboratory was made available by F. J. Wil- 
liams, research director. Figs. 2 and 8 were prepared with 
National Lead Company equipment by M. Kuschner and B. 
Ostrofsky. of the staff of the Research Laboratory. 
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Fic, 1. Microphotograph of hair cell containing scintillat- 
ing specks. Polarized light with crossed nichols; x 500. 
ease have been described by many authors (1-5). In 
connection with our x-ray studies (6) this author has 
made a few observations that are believed to be of 
general interest. 

The inclusion bodies are hexagonal platelets, elon- 
gated rods, or aggregates of either form. Generally, 
the platelets are found in the early stages of the dis- 
ease. Later platelets, aggregates of platelets, and long 
rods are met with simultaneously. Still later, the rods 
predominate. 

All these forms are often found to move about 
within a hair cell, probably under the influence of the 
flow of the cell juice. They may be stable for long 
periods, or they may change form within a few hours. 
Occasionally, 2 inclusion bodies collide. When 2 plate- 
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Fic, 2. 


Hair cell with the same specks. Ordinary light; 
x 1200. 


lets collide edge-on, they stick together and form a 
erystalline aggregate with more or less perfect hex- 
agonal edges. On one occasion, the face-on collision of 
a small platelet with a large one could be observed. 
For an instant the system appeared to form a round 
globule, and then a new single hexagon emerged with 


a larger face than either parent. 

Under crossed nichols, the long rods exhibit bire- 
fringence and so do the platelets when viewed edge-on. 
Occasionally, lively twinkling against the dark back- 
ground of the hair cell was observed (Fig. 1). This 
twinkling is caused by very small, optically anisotropic 
particles which move rapidly and thereby turn then- 
selves into and out of extinguishing positions. With 
a magnification of x 1200 or with phase contrast equip- 
ment, these particles could be seen without the use of 
polarized light (Fig. 2). 

The scintillating particles were first noticed at a 
point where a hair was growing a new side branch. 
Later, they were found in other hair cells on days 
when no large stable inclusion bodies could be found 
anywhere in the plant. A large inclusion body that had 
been selected for mounting in the diffraction camera 
had disappeared the following day, and no inclusion 
bodies could be located in those leaves that had been 
left on the plant. Instead, both in the hair cell that 
had been positioned in the camera and in the hair 
cells on the plant, twinkling was observed everywhere. 
The leaf in the diffraction camera was still in good 
condition and accordingly was left there another day. 
The following day, several inclusion bodies were found 
again in the positioned hair cell, but no scintillating 
particles were observed. Examination of the plant 
showed the same over-all picture. 

In his paper on the spontaneous formation of strue- 
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tures in sols, Zocher has described strikingly similar 
observations (7). On standing, V,O, sols tend to form 
ordered aggregates, and Zocher has also observed 
twinkling under crossed nichols. This similarity is of 
special interest because Zocher’s ordered colloids be- 
long to a type that has many properties in common 
with purified TMV solutions. 

All in all, the observations reported in this paper 
are compatible with the hypothesis that the different 
large inclusion bodies and the small particles respon- 
sible for twinkling are forms of aggregation which 
TMV may assume inside the plant. They suggest that 
the conditions of stability are different for the differ- 
ent forms. 
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Polymorphism of Pregnenolone Acetate 


David H. Gould and William Tarpley 


Chemical Research Division, Schering Corporation, 
Bloomfield, New Jersey 


In this laboratory rigorously purified samples of 
5-pregnen-3}-ol-20-one acetate from various sources 
showed a melting point lower than those reported by 
previous investigators. This behavior led us to examine 
the properties of this compound more carefully in 
order to determine whether polymorphic forms were 
involved. 

Other workers have reported that pregnenolone 
acetate melts at 146°-147° when prepared from stig- 
masterol through 36-acetoxybisnor-5-cholenie acid 
(1), and at 147°-149° when prepared through its 
semicarbazone after oxidation of cholesteryl acetate 
dibromide (2, 3). In the present work, a sample of 
pregnenolone prepared through selective reduction of 
5,16-pregnadien-36-ol-20-one from diosgenin (4) was 
acetylated, and the erude product was crystallized 
from acetone. This was followed by crystallization 
from isopropanol, ethyl acetate, isopropanol, and 
acetone. The melting range did not change after the 
first two erystallizations. When heated from 135° at 


0.5°/min, the pure material (prismatic needles, or 
parallelopipeds, dried in vacuo and powdered) partly 
liquefied at 144.8°-145.5°, solidified at 145.5°-146°, 
and fused again at 147.5°-150.0°.' A sample inserted 
at 145.5° melted almost completely, then solidified at 
146°-147°, and remelted at 147.8°-150.5°. Resolidified 
samples showed no change below 148°, then melted at 
148°-150.5°. On powdering and drying in vacuo at 
100° or 110° no change in range of fusion was ob- 
served, although 1-4% of samples sublimed. Con- 
tinued high-temperature (145°) treatment caused 
decomposition as shown by lowered melting points 
and faulty analyses. The pure material (Anal. Caled 
for C,,H,,0,: C, 77.05; H, 9.56. Found: C, 77.26; 
H, 9.65) showed the following specific rotations: 
(1% in EtOH); 
+13.8° +0.6° (1% in CHCl,); [a]p'*=+ 11.1° + 0.6° 
(1% in dioxane). 

Further samples of pregnenolone acetate showing 
the same phenomenon upon melting were prepared 
from diosgenin (4), 3-acetoxy-bisnorcholenic acid (1), 
and cholesterol (2, 3). Each sample was recrystallized 
exhaustively from isopropyl aleohol, acetone, ethyl 
acetate, and finally benzene-ethyl ether (1:10) to 
constant melting range. Solubility analyses (5) in- 
dicated no impurity within the limits of the method. 
The soluble portions from the solubility analyses and 
the final recrystallizations were, within instrumental 
limitations, identical to the main erystal fractions in 
melting range, optical rotation + 0.7° 
in dioxane), molecular extinction coefficient at 281 
mu (€=42.09+0.31, 2 mg/ce in absolute ethanol), 
and infrared absorption spectrum. 

The semicarbazone of the purified pregnenolone 
acetate was prepared in quantitative yield (mp= 
253°-255°C dee, inserted at 245°), and recrystallized 
to constant mp (256.5°-257°C) from chloroform. 
The pregnenolone acetate prepared by splitting with 
pyruvie acid (3) still exhibited the wide melting range 
characteristic of polymorphic forms. 

On the basis of this physical and chemical evidence, 
the behavior upon fusion of pregnenolone acetate can 
be ascribed to the presence of one or more poly- 
morphie forms. 
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1 All melting points are corrected. 


Roots, herbs, leaves, and: barks still used as healing 
agents by the contemporary Mayas have been turned 
over by the Knaggs Expedition to Sterling-Winthrop 
Research Institute for study. Headed by Nelson S. 
Knaggs, of Hilton-Davis Chemical Company, dye 
manufacturers of Cincinnati, the expedition visited 
Guatemaia, Yucatan, and Honduras, testing new 
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tropical medicines developed by Sterling-Winthrop, 
observing Maya methods of weaving and dyeing tex- 
tiles, and collecting natural-history specimens. 


Chemical Industries, McGraw-Hill monthly publi- 
cation, became a weekly magazine on January 20, 
changing its name to Chemical Industries Week. 
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The 1950 Silly Season 


Part of an editorial in the Saturday Evening Post 
for November 18, 1950, entitled “The 1950 Silly 
Season Looks Unusually Silly,” is here quoted: 


One of the most astonishing episodes of the summer 
idiot’s delight was the effort of American scientists to 
suppress a book, Worlds in Collision, by Dr. Immanuel 
Velikovsky. The scientists did succeed in forcing the Mac- 
millan Company to withdraw the book, according to Doc- 
tor Velikovsky, by threatening to boycott Macmillan text- 
books. Fortunately, another publisher, Doubleday and 
Company, took over the publication of the book, which 
is still going great guns. Doctor Velikovsky’s offense 
seems to be that he writes better than most scientists and 
in his book expounds a theory of astronomical activity 
which differs widely from orthodox theories. . . . 

So the orthodox scientists, forgetting about Galileo, and 
the long, woeful struggle of scientists, or even pseudo- 
scientists, to be free of dogma, acted like the authori- 
tarians with whom they are continually in conflict. In the 
course of the struggle they managed to get an able book 
editor out of a job which he had had for many years, and 
the effect on the sale of the book was probably just the 
opposite of what the misguided book burners hoped for. 

Fortunately for the publishing business, specialists in 
other fields are less easily hexed than astronomers. Other- 
wise professors of history might take an attitude toward 
the publishers of Forever Amber as stuffy as that of the 
scientists toward Doctor Velikovsky, his reversible sun 
and his capering comet. But seriously, not even a silly 
season ought to excuse scientists for book burning. After 
all, they are always the chief victims of this kind of 
intolerance. 


We need recall only in outline the extraordinary 
events that attended publication of World in Collision 
last spring. First Harper’s, then two other magazines 
with wide distribution, printed advance summaries of 
the sensational book, with impressive appraisals of the 
author and his “scholarly” product. Reader’s Digest 
prefaced its short version with the estimate, by a 
literary critic, that Velikovsky’s creation might well 
attain the distinction of Darwin’s Origin of Species. 
The publisher then advertised the book as a scientific 
contribution, listing it in the Macmillan spring cata- 
logue under the heading “Science,” along with new 
books in several scientific fields. This obvious build-up 
of a best seller by an old and reputable publishing 
house brought strong protest from many of Mac- 
millan’s authors, who felt that the advertising methods 
violated the publisher’s clear responsibility to them. 
Within a short time the Velikovsky book was taken 
over by another publisher. 

First, a newspaper columnist and, later, the Satur- 
day Evening Post accused “the scientists” of “ganging 
up” on Velikovsky and Maemillan, with unworthy 
motives and the use of strong-arm methods. According 
to the confident diagnosis in the Post editorial, the 
motives ranged from base jealousy of Velikovsky’s 
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Comments and Communications 


superiority (!) as a writer to blind dogma that would 
curtail freedom of expression on scientific subjects, 7 
At least by implication, scientists as a group wer © 

held guilty of collusion in unworthy behavior. 
Doubtless there will be differences of opinion in 
selecting the most conspicuous exhibit from “the 195) © 
silly season.” The Post editorial quoted above may © 
prove to be a strong contender. i 
CHESTER R. LONGWELL 


Department of Geology 
Yale University 


Inaccurate Report 


I sHOULD like to call to your attention that the report 
in Science (113, 341 [1951]) on the isolation of a7 
new compound, TPN, is incorrect, due, no doubt. to | 
an erroneous newspaper report that appeared in the 
New York Times on February 2. The Times sciene 
reporter got the story quite wrong. 

What was isolated in this laboratory was not TPN 
(which has been known for years) but a new enzyme 
which needs TPN for activity. The enzyme seems to 
play an important role in the biological assimilation 
of carbon dioxide by animals and plants and, prob- 
ably, in photosynthesis (S. Ochoa, J. B. Veiga Salles, 
and P. J. Ortiz, J. Biol. Chem., 187, 863 [1950)). 
When the enzyme is added, together with TPN, to 
chloroplast preparations from green spinach leaves, in 
the presence of pyruvic acid and CO,, and the mixture 
is illuminated, pyruvic acid takes up CO, and is con- 
verted to malic acid. Thus a photochemical assimila- 
tion of CO, has been obtained in a cell-free system. 
A report of these experiments, carried out in col- 
laboration with Wolf Vishniac, will shortly appear 
in Nature. 

I would appreciate it very much if you would take 
the necessary steps to have the report in ScrenG@ 
properly corrected at the earliest possible time. Also, 
please note that my name was misspelled. 

Severo OcHoa 


Department of Pharmacology 
College of Medicine 
New York University—Bellevue Medical Center 


The Significance of pH, Ion Activities, 
and Membrane Potentials in 
Colloidal Systems 


In a recent paper in this journal Jenny et al. (1) 
have presented a new theory to explain the cause of 
the potential that arises across an electrically-charged 
colloidal membrane separating two solutions of differ- 
ent salt activities. They assume that the relative 
diffusion rates of, e.g., K* and Cl- for a KCl solution 
are affected by the immobile charges in the membrane, 
the potential which arises across the membrane being 
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simply a liquid junetion potential. In order to check 
their theory they first determined, by a standard 
method, the transference number of K+ and Cl- in 
systems comprising KCl solution and cation exchange 
material and found that the transference number of 
Cl- was a function of the salt activity in the solution. 
They then described this function by an empirical 
equation and used this in the general equation for the 
liquid junction potential. This enabled them to com- 
pare data from experiments with the same membrane 
separating two solutions of different KCl activities 
with data ecaleulated from their equation (Table 1, 
their paper). This procedure is not really a check on 
their theory, but a check of the validity of the equa- 
tion they used for the liquid junction potential. 

It is of interest to compare their theory with the 
theory for the potential across charged membranes 
worked out independently by Teorell (2) and Meyer 
and Sievers (3). This theory, which is based on the 
assumption of a Donnan distribution between the 
solution and the membrane, was later extended by the 
writer (4) to cover also the diffusion of salt mixtures 
through membranes, and the effect of the charge of 
the membrane on the diffusion rates and directions of 
the individual ions. 

According to the Teorell-Meyer and Sievers theory, 
the potential across a charged membrane separating 
two solutions of the same monovalent salt (the trans- 
ference numbers of the ions being the same) but of 
different concentrations is 


2-27 nV +X ACH +X 
F 2C, 2c, 
which at 25° C ean be written 


E = 25.6 - sinh | (2) 
where E is the potential in mv and C, and C, refer 
to the concentrations of salt in the two solutions. 

X is the apparent charge concentration in the mem- 
brane and has to be found by trial and error. From 
the data presented by Jenny et al. for the membrane 
with Ion-X exchanger in their Table 1 (substituting 
concentration for activity), X is found to be 0.25. 
(The E-value for a,=2.323 is not considered in the 
estimation of X.) The potential across the membrane 
ean then be expressed by 

E=25.6 [ 3.99 - (1) 
where a, is the activity of KCl which was varied dur- 
ing their experiment. Table 1 gives the comparison be- 
tween the measured E-values taken from their paper, 
the E-values caleulated from their equation, and the 
E-values calculated by the writer from Eq. (I). 

The agreement between the data calculated from 
Eq. (I) and the experimental values is very good ex- 
cept for a, = 2.323. The agreement is apparently better 
than between the measured values and those caleu- 
lated by Jenny et al. 

There is also another theory that can be applied 
to explain the source of the potential, namely, the 


April 13, 1951 


TABLE 1 
Caleulated 
potential 
Mean activity 
in the 
solutions 
separated 
y the Re 
membrane PS Ss Se 
Bg ss ce 
a, a, (2) (¢ @ F 
0.00463 0.00902 18.0 17.7 169 174 03 1.1 0.6 
0441 53.7 53.7 57.1 55.2 0.0 -3.4 -1.5 
296 91.7 85.2 91.6 91.7 65 0.1 0.0 
0.432 965 89.3 948 97.00 7.2 15 -0.5 
2.323 113.0 102.0 101.2 113.2 11.0 11.8 -0.2 


theory of the diffuse double layer of ions at a charged 
surface. The potential difference between a charged 
surface and a point in the solution far from the sur- 
face can be derived from the Poisson-Boltzmann dif- 
ferential equation and reads (7 = 298° C). 


; 

E= sinh (3) 
where Z is a constant linearly dependent on the charge 
density of the surface, n is the valency of the ions 
neutralizing the surface charges, and c is the molar 
concentration of the salt solution. The potential cor- 
responding to the system given in Table 1 is then 
expressed by 


V4, Va, 
The constant Z has to be found by trial and error 
and, for the data given in Table 1, is 0.39. For com- 
parison, the data calculated from the equation 


E=51.2 (II) 


2.46 - | 
va, 

have also been included in Table 1. The agreement be- 
tween these and the observed values is very good for 
all valus of a,. 

There is a fundamental difference between the theory 
of Jenny et al. and those applied by the writer. In the 
first theory the properties of the membrane are de- 
scribed by a quantity t_, the transference number of 
the anion; this quantity is not a parameter but a func- 
tion of the activity of the salt solution. In the alterna- 
tive theories, the same properties are described by a 
quantity X, the apparent charge activity of the mem- 
brane, or Z, which is linearly dependent on the charge 
density of the membrane surface; these quantities are 
real parameters, independent of the activity of the salt 
solution. From this point of view the Teorell-Meyer 
and Sievers theory and the writer’s theory are to be 
preferred, and they have also the advantage of en- 
abling the magnitude of the potential at each 
boundary surface to be calculated, which is not possi- 
ble from the Jenny theory. 
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Jenny et al. then apply their theory to the determi- 
nation of pH in colloidal suspensions of charged 
particles by regarding the suspensions as membranes. 
It is well known that the pH measured in such sus- 
pensions differs from that measured in the filtrates. 
This effect has been attributed to the influence on the 
reversible electrode of the ions in the swarm around 
the charged particles, and has been called the sus- 
pension effect by Wiegner and Pallmann (5). From 
the theory of Jenny et al. and their further experi- 
ments, two alternatives can be given: (1) There exists 
a suspension effect, and as a consequence of this no 
appreciable “membrane” or liquid junction potential 
ean occur at the point of contact between the KCl 
bridge and the suspension. (2) There is no suspension 
effect; the difference in pH between the suspension 
and its filtrate is due to the liquid junction potential 
at the point of contact between the KCl bridge and 
the suspension. 

They seem to prefer the second alternative which, 
however, is really disproved by their data on the 
transference number of Cl- at different concentrations 
in the Ton-X exchanger membrane. From Fig. 1 in 
their paper it is seen that t_ increases with increasing 
concentration of KCl. 

According to the alternative theories presented here, 
the “membrane” potential at the point of contact be- 
tween the KCl bridge and the suspension must be 
comparatively small (insignificant according to the 
Teorell-Meyer and Sievers theory), provided a con- 
centrated solution of KCl is used in the bridge. Differ- 
ences in the pH of the suspension and its filtrate must 
accordingly be attributed to a suspension effect, an 
explanation that is more satisfactory from a kinetic 
point of view. 

The problem of the determination of ion activities 
in colloidal suspensions has recently been treated in a 
paper by the writer (6) and can be summarized briefly 
as follows: In any system of ions subjected to thermal 
motion, the electrochemical potential of an ion at 
equilibrium is the same at every point in the system. 
This is a thermodynamic principle from which the 
Donnan equation, for example, can be derived. The 
principle can be interpreted in this way: If, in a 
system of ions at equilibrium, the osmotic activity of 
an ion at point a differs from that at point b, then 
the electrical potential at a must differ from that at b 
in such a way that the work done in transporting an 
ion from a to b must be equal to the work gained in 
transporting the corresponding charges from a to b. 
The ratio of the osmotic activities of an ion at a and at 
b can then be calculated from the difference in the 
electrical potential between the points. From this it 
ean be shown that, provided the liquid junction po- 
tential is negligible, the pH measured in a colloidal 
suspension of charged particles in the ordinary way 
represents the pH at the point of contact between 
the KCl bridge and the suspension, and not at the 
point of contact between the reversible electrode and 
the suspension. 

Of course the practical importance of this con- 
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clusion rests on the assumption of a suspension effect, 
which has also been discussed by the writer (6). If the 
ions neutralizing the charges at the surfaces of the 
colloidal particles are subjected to thermal motion, 
thus forming a swarm, a suspension effect will occur, 
especially as the particles themselves are also subjected 
to thermal motion. There are many indications that 
a swarm, or a diffuse double layer, as it is also called, 
exists around charged particles. (This, of course, im- 
plies that the concept of matter is based on mass, 
charge, ete.). It is, for example, well known that most 
exchange reactions on colloidal particle surfaces take 
place rapidly. If, in addition to the electrical forces, 
the ions at the particle surfaces were also held by other 
and much stronger forces, their thermal motion would 
be practically zero and the exchange reactions very 
slow. 

There are also many phenomena in colloid chemistry 
that have been successfully explained by theories 
based on the assumption of a diffuse swarm of ions 
around the individual particles. The stability of 
lyophobie colloidal suspensions, for example, is very 
difficult to explain without assuming the existence of a 
diffuse double layer that creates repelling forces be- 
tween the particles (7). The negative adsorption of 
anions in clay mineral suspensions, treated by Scho- 
field (8), and the relation between the water content 
and the “osmotic” pressure in a bentonite gel re- 
cently derived by the writer (9), are both experi- 
mentally verified theories based on the assumption of 
a diffuse double layer. 

Tf, on the other hand, it is assumed that the thermal 
motion of the ions neutralizing the charges at the 
particle surfaces is insignificant—i.e., they do not 
influence the potential of a reversible electrode—it 
would be extremely difficult to explain the variation in 
the apparent transference number of Cl- with the 
concentration of salt in the experiments by Jenny 
et al. 

ERIxsson' 
Institute of Pedology 
Royal Agricultural College of Sweden 
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Errata 


Through an accident that occurred while the issue was on 
the press, in some copies of Science for March 30, page 361 
is misnumbered 261. The article by R. J. Hickey and P. H. 
Hidy begins on this page. 


Science, Vol. 113 


} 
| 
y 
Mas 
‘ 
| 
o 
t 
| 


935). 
19, 


). 

Com. 
B92 

loidal 


f the 
Pub. 


y In- 


as on 
361 
Pp. H. 


113 


| 


Book Reviews 


Space-Time Structure. Erwin Schrodinger. New 
York: Cambridge Univ. Press, 1950. 119 pp. $2.75. 
Those already familiar with any of the publications 

of this author will reach eagerly for this new publi- 
cation of a great physicist, and they will not be dis- 
appointed. Throughout the book we find Schriéding- 
er’s familiar informal style; here we find those little 
details and aids to the memory in the exposition of the 
material by which the author manages to make the 
subject clear to the student. Here and there the text 
takes the form of a lecture, but even where this is 
not directly the case, the style of the book is so in- 
teresting that one has the feeling of being spoken to 
personally. 

The general purpose of the book is to give (for 
those having some superficial familiarity with special 
relativity theory) a clear and up-to-date picture of 
the mathematical fundamentals of general relativity 
theory. Thus, this is a book on geometry rather than 
on physies. Possible physical applications of these 
geometric considerations are scarcely touched. No dis- 
cussion is given of applications of the theory of gravi- 
tation to planetary motion or to other effects that form 
the experimental backbone of general relativity theory. 
Nor is there a discussion of cosmological problems, nor 
one of the place of spinors in general relativity. One 
could therefore wish for a second volume from this 
author dealing in the same lucid and entertaining way 
with these and other elaborations and applications of 
the theory. 

Space-Time Structure is indeed a mere introduction 
to the subject—an excellent and easy-to-understand 
introduction, at that, which one can in good conscience 
give to individual students wanting to get acquainted 
with the geometrical methods of general relativity. But 
this book is equally important for those who studied 
the subject long ago. For them, it is not only a won- 
derful refresher but has an entirely new approach. Its 
originality lies in not following the historical evolu- 
tion, but putting the affine connection (“principle of 
parallel displacement”) ahead of a metric, instead of 
letting it follow. The parallel displacement is indeed 
the basis for the underlying idea of the theory of 
gravitation that a particle will follow in space-time 
the “straightest line possible.” This affine connection 
by itself then does already provide a measure along 
the geodesic lines themselves. A general metric is in- 
troduced later for enabling us to take over special 
relativity theory for small regions surrounding arbi- 
trary points in space-time. Even postulating the iden- 
tity of both measures along the geodesics, one finds 
the equality of the affine connection to the Christoffel 
brackets only under two further special assumptions. 

In the last chapter, Schrédinger reports on some 
generalizations of Einstein’s original theory, such as 
the Einstein-Straus theory. Interesting, too, is the 
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purely affine theory discussed on the last few pages 
of the book, in which a “metric” is derived from the 
affinity, instead of the other way around. In the dis 
cussion, a reference is given to some of Schridinger’s 
own recent work on this subject. 

The reviewer regrets that no more references to 
further and original literature have been given. The 
lack of an index is less serious, as the study is brief 
and has a satisfactory table of contents. (The author 
probably thought that sufficient indices already appear 
in the equations!) 

Many physicists will eriticize the way in which 
Schrédinger considers his relation (11.11) between the 
gravitational field and the energy tensor Ty, of matter 
(and light). On page 99 it is stated that this is to be 
regarded as a definition of Ty. If this is correct, then 
Tj, would not depend on matter field variables at all 
and, in a quantum theory of matter, would be inde- 
pendent of the numbers of particles and photons 
present. But the whole importance of Eq (11.11) is 
the part which Schrédinger denies it, viz., telling us 
how the gravitational field is influenced by the pres- 
ence of matter. For, although the left-hand member of 
(11.11) depends solely on the gravitational ‘field, its 
right-hand member 7, can and should be expressed in 
terms of the components of the matter and light field. 
Such definition of Ty, cannot follow from a discussion 
of the gy, field alone, but requires such considerations 
of the matter field as the reviewer has given in Physica 
(7, 449, [1940]). A similar argument applies to the 
equation div E=4zxp of electrodynamics, which is 
usually not even maintained as an identity but is re- 
placed by an auxiliary condition imposed on the state 
vector. 

Some other criticisms are the following: 

The footnote on page 36 overlooks the special ease 
A B;,=0, AB 4 0. On page 41 it might have been added 
that one can enforce symmetry of the affinity by postulat- 
ing the possibility of constructing arbitrary infinitesimal 
parallelograms. On pages 98 and 100, the statement that 
in general one should expect fourth order Hamiltonian 
derivatives of the curvature scalar density is incorrect, 
as this density is of only second degree in the differ- 
entiation operator 06;. Variation cannot increase this 
degree. Therefore, the reasons given on pages 100-101 
for this missing of higher than second order derivatives 
are superfluous. On page 100, a short discussion of 
‘*free’’ scalars and vectors would have been weleome in 
connection with the problem of the possible ‘‘invariant 
meaning’’ of any three-dimensional volume integrals of 
components of vectors or tensors. 

The number of misprints is relatively low. Some trivial 
printing errors appear in formulas on pages 6, 24, 25, 30, 
31, and 100. The word ‘‘vanish’’ in the footnote on page 
15 should read ‘‘are unity.’’ In Eq (9.7), read ki or tk 
instead of kl in the Christoffel bracket symbol. In Eqs 
(9.8) and (9.10) factors — 4 should be replaced by fae- 
tors + 4. This also affects the sign of I in the last equation 


_on page 67. Line 23 on page 68 is confusing by its brevity. 
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On lines 12 and 15 of page 76, read ‘‘but impossibly’’ 
instead of ‘‘or possibly.’’ On pages 104-105 the use of 
the indices of 7™, and of the asymmetric tensor t™, is 
contrary to that in Eq (11.21). 

As for the notation: The arguments on page 7 in favor 
of x; instead of «* and on page 45 for cg and hyg instead 
of c¢ and h,y* are not very convincing. This notation leads 
to atrocities such as (dx)* = d(a,) (dx), = and 
it fails to show the correct vector character of the local 
and world coordinate differentials, which would be better 
shown by a notation using dy* = h,*dz?. 

Also, the use of A;, and A, is hard on the eye. VxA 
and 0,4 would not have required use of a magnifying 
glass. The tensors on page 23 could then have been writ- 
ten in the easier-to-memorize forms 644), (4) 91¢ix) 
and (%)0;mAixz, in which less harm is done when a stu- 
dent inadvertently tries to apply these theorems to tensors 
lacking the required antisymmetry. 

All these little details do not alter the fact that this 
book is a very welcome and important contribution 
that deserves wide attention. 

FREDERIK J. BELINFANTE 
Department of Physics 
Purdue University 


Bees: Their Vision, Chemical Senses and Language. 
Karl von Frisch. Ithaca, N. Y.: Cornell Univ. Press, 
1950. 119 pp. $3.00. 


Professor von Frisch, of the University of Munich, 
has crystallized in delightfully clear English his 40 
years of monumental research in interpreting the 
senses and language of the honeybee. His book will 
appeal to scientists, teachers, and laymen. Von Frisch 
has successfully reduced a complex subject to a clear, 
easy-reading text. He exemplifies scientists who place 
clear thinking and perseverance ahead of great physi- 
eal resources for successful research. Students who ex- 
pect to enter scientific fields will gain from it a de- 
sirable attitude of mind. 

Bees are shown to have a sensitivity range between 
orange-yellow and ultraviolet or to light waves be- 
tween 650 and 300 mu, The response of bees to the 
influence of floral colors and color patterns is clearly 
demonstrated. They respond more strongly to their 
olfactory sense and to taste than to color, yet these 
senses collectively affect their behavior pattern. Bees 
distinguish between sweet, sour, salt, and bitter, al- 
though their threshold of tastes for these differ quite 
strongly from those of man. 

The “language of bees” is shown to involve sensory 
behavior in respect to color or light quality, odor and 
taste perception, and the well-known bee dances. The 
author shows how these dances serve to communicate 
to other members of the colony that not only is food 
available in the field, but also what plant species is 
producing it, in what direction from the hive these 
plants are to be found, and how far the bees must 
travel to reach this food source. 

The author was able to establish that bees ap- 
parently have the faculty of analyzing the polarized 


light in the sky. When they perceive a point of light 
from any direction in the sky, they can orient direction 
just as accurately as when they see the sun. The author 
discusses in the appendix the structure of the 
ommatidia in the compound eye in relation to an arti- 
ficial eye he constructed from triangular pieces of 
polaroid to simulate the 8 visual cells observed in a 
bee ommatidium. 

Students of bee behavior will recognize the general 
validity of the basic conclusions drawn from the ex- 
periments, for they have all observed many situations 
that fit this behavior pattern. Von Frisch would be 
the first to assert that there is much more to learn 
about the sensory mechanisms and their associations 
in the now well-established principle that bees have 
a positive language. 

C. L. Farrar 
USDA Division of Bee Culture 
University of Wisconsin 


Muscular Contraction: A Topic in Molecular 
Physiology. W. F. H. M. Mommaerts. New York- 
London: Interscience, 1950. 191 pp. $4.20. 


The author of this monograph has presented an ac- 
count of recent developments in the field of muscle 
biochemistry, emphasizing description of the actual 
experimental discoveries and discussion of the im- 
mediate interpretations of these discoveries. 

The book begins with an outline of muscle metabo- 
lism which presents a very clear picture of the history 
and present status of carbohydrate metabolism and 
high-energy phosphate bonds in supplying energy for 
muscular contraction. Subsequent chapters present 
rather exhaustive accounts of work on the structure, 
activity, and interrelationships of the muscle proteins. 
Such topies as the structure of the muscle fibril, molee- 
ular sizes and shapes of muscle proteins, and viscosity 
and birefringence of flow are discussed. Experimental 
methods and results of the various investigators are 
described, and interpretations are made both from 
the data of that investigator alone and from correla- 
tion of all work presented in that section of the text. 

Although at first glance the book may appear to be 
a duplication of one or more of the monographs of 
Szent-Gyérgyi, there is actually little overlapping. 
Szent-Gyérgyi’s summaries are chiefly concerned with 
his own work, whereas this monograph devotes most 
of its space to the work of others, referring the reader 
to Szent-Gyérgyi for details and discussion of the 
theoretical background of his work. : 

The book is written so that a person seeking an 
introduction to the field can obtain it without wading 
through the pages of detail which will, however, be 
of great value to those who must for various reasons 
be more familiar with the latest developments of the 
problem. 

R. C. Mis 
Department of Biochemistry 
University of Kansas 
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News and Notes 


Scientists in the News 


Reginald M. Atwater, executive secretary of the 
American Public Health Association, was recently 
elected to honorary fellowship in the Society of Medi- 
eal Officers of Health of Great Britain. 


Katharine B. Blodgett, of the General Electric Re- 
search Laboratory at Schenectady, received the 1951 
Francis P. Garvan Medal honoring women in chemis- 
try at the American Chemical Society’s meeting in 
Cleveland. Dr. Blodgett is an authority on surface 
chemistry, and her findings have led to the develop- 
ment of “invisible” glass and thickness gauges that 
ean detect a variation of one millionth of an inch. Her 
medal address, delivered before the Division of Physi- 
eal and Inorganic Chemistry, dealt with “Interference 
Colors Reflected by Thin Films.” 


Maurice L. Brashears, Jr., of the Mineola, N. Y., 
office of the Ground Water Branch, Water Resources 
Division, USGS, has been assigned as a visiting ex- 
pert consultant on water supplies to SCAP and the 
Japanese government. Mr. Brashears expects to be 
in Japan for several months. Norbert J. Lusczynski 
will be acting engineer in charge of the Mineola office 
during Mr. Brashears’ absence. Theodore Arnow left 
Mineola on assignment to the Trust Territory. He will 
work especially with the Navy’s program for the in- 
vestigation of water supplies in the islands. 


The Atomic Energy Commission has appointed John 
C. Bugher deputy director of the Division of Biology 
and Medicine. Since 1938 Dr. Bugher has been a mem- 
ber of the staff of the International Health Division 
of the Rockefeller Foundation, engaged in research 
and control of various infectious diseases, particularly 
yellow fever in Africa and South America. 


C. Scott Fletcher, president of Encyclopaedia Bri- 
tannica Films, Ine., has resigned as head of the firm 
to join the Ford Foundation. 


Robert P. Gilbert, Chicago physician, has joined the 
Northwestern University Medical School faculty as 
directcr of the teaching program at Cook County 
Hospital. He will direct the course work conducted 
at the hospital by the Medical School’s Department 
of Medicine and will continue his research on heart 
ailments. 


Jack C. Greene, of the Atomic Energy Commission, 
has been appointed a consultant on radiological in- 
struments in the Health Services and Special Weapons 
Defense Division of the Federal Civil Defense Admin- 
istration. Mr. Greene joined the AEC in 1947, work- 
ing as assistant chief of the Radiation Instruments 
Branch, which is responsible for the over-all coordi- 
nation of radiation instrument development, as well as 
liaison with instrument manufacturers. 
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Folke Henschen, of Stockholm, has accepted a chair 
of pathology at the University of Cairo, with the 
title of visiting professor. He will teach for a six- 
month term. 


George M. Hocking, professor of pharmacognosy 
and pharmacology at the University of New Mexico, 
has been given a temporary appointment as forestry 
officer in FAO. He will serve as consultant to Pakistan 
on matters relating to the production of erude drugs 
from wild and cultivated plants. 


Yaeko Kawai, 29-year-old doctor from Tokyo, is in 
this country to study for a year at the Institute of 
Physical Medicine and Rehabilitation of the New 
York University-Bellevue Medical Center. A graduate 
of the Women’s Medical College of Tokyo, Dr. Kawai 
came to the U. S. on the $2,000 Harriet Ford Griswold 
Award of Kappa Kappa Gamma, national women’s 
college fraternity. She is on leave of absence from the 
First National Hospital of Tokyo. A specialist in gyne- 
cology, Dr. Kawai also belongs to the Japanese affiliate 
of the International Society for the Welfare of Crip- 
ples. Among her aims is the establishment in Japan 
of a training program for the rehabilitation of handi- 
capped persons. 


The American Association of Candy Technologists 
will present the Stroud Jordan Award for outstand- 
ing contributions in the field of candy technology to 
James A. King, vice president, Nulomoline Division, 
American Molasses Company. This award, established 
in commemoration of the contributions made by the 
late Stroud Jordan to the confectionery industry, and 
made available through the cooperation of The 
American Sugar Refining Company, will be presented 
during the annual meeting of the AACT, June 5, at 
Chicago. 


Morton F. Leopold, who has been in charge of mo- 
tion-picture production for the Bureau of Mines for 
more than three decades, has been presented a gold 
medal and a citation for distinguished service. Mr. Leo- 
pold joined the Bureau a few months after its creation 
in 1910. He developed the pattern of cooperative 
government-industry film production that has enabled 
the bureau to build up the largest free loan library of 
educational motion pictures of its kind in the world. 


S. Allan Lough, who was chief, Radioisotopes 
Branch, Isotopes Division, AEC, has been named as- 
sistant chief, Isotopes Division. In his new position he 
will assist Paul C. Aebersold in the over-all operation 
of the commission’s isotope distribution program. Dr. 
Lough sueceeds Nathan H. Woodruff, who is now serv- 
ing as technical assistant to the manager of the com- 
mission’s Oak Ridge Operations. 


The University of Chicago Press has announced the 
election of Franklin C. McLean as secretary of the 
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University of Chicago Committee on Publications in 
Biology and Medicine. Dr. McLean is professor of 
pathological physiology at Chicago, as well as director 
of the Atomie Energy Project at the university’s 
toxicity laboratory. The committee, which is re- 
sponsible for the selection of works in biology and 
medicine for publication by the University of Chicago 
Press, is composed of Emmet B. Bay, Lowell T. Cogges- 
hall, Lester R. Dragstedt, Thomas Park, and William 
H. Taliaferro. 


Carl Neuberg, visiting professor at the Polytechnic 
Institute of Brooklyn, has been appointed associate 
with the rank of professor at the New York Medical 
College Flower and Fifth Avenue Hospitals. 


Ralph M. Patterson, of the University of Michigan 
Medical School, has been appointed head of the pro- 
fessional staff at the new Columbus Receiving Hospital 
in the Ohio State University Health Center, and pro- 
fessor of psychiatry in Ohio State’s College of Medi- 
cine. Calvin L. Baker, commissioner of mental hygiene 
in Ohio, has been designated to supervise the insti- 
tution for the Department of Public Welfare. The 
140-bed receiving hospital, now nearing completion, is 
designed for the treatment of neuropsychiatrie pa- 
tients and is to be operated in connection with the 
medical college at Ohio State. 


Kenneth Sanborn Pitzer, AEC research director, 
received from alumni of the University of Califor- 
nia the “Alumnus of the Year” award for his out- 
standing achievements in 1950. Dr. Pitzer received his 
Ph.D. at the university in 1937 and became full pro- 
fessor of chemistry in 1945. In recognition of his 
achievements in the field of thermodynamics, he was 
awarded the Precision Scientifie Company Award in 
Petroleum Chemistry in 1950. Dr. Pitzer was ap- 
pointed to the AEC post early in 1949, to implement 
the present program of the commission and to initiate 
new fundamental research. 


Arth O. Poulsen, geologist and mining engineer with 
the Geological Survey of Norway, is in the U. S. under 
the auspices of ECA for a two-month study of extrac- 
tion, refining, and use of mica and nepheline. Mr. 
Poulsen’s program provides for the study of methods 
used by the Bureau of Mines and the U. S. Geological 
Survey. 

Miriam Reiner, who was senior assistant chemist in 
the Department of Chemistry, Mount Sinai Hospi- 
tal, New York, has been appointed director of the 
Chemical Laboratory of Gallinger Municipal Hospital, 
Washington, D. C. She will continue her research on 
the electrophoresis of serum proteins. 


As Sigma Xi national lecturer George Scatchard, 
of MIT’s Chemistry Department, has been lecturing 
on the properties of blood and plasma substitutes that 
make them effective for serving their function in the 
body. Dr. Seatchard has presented the results of his 
research before more than 25 Sigma Xi chapters and 
clubs. 
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John C. Sheehan, associate professor of organic 
chemistry at MIT, received the $1,000 American Chem- 
ical Society Award in Pure Chemistry, financed by 
the professional chemical fraternity Alpha Chi Sigma, 
during the Boston session of the Society’s 119th na- 
tional meeting. Dr. Sheehan is best known for his 
part in the research leading to the synthesis of peni- 
cillin, and for his share in developing the Bachmann 
process for preparing the high explosive RDX. 
Actual discovery of RDX was made by Werner E, 
Bachmann, professor of chemistry at the University 
of Michigan since 1925. Dr. Bachmann, 49, died sud- 
denly en March 22 in University Hospital, Ann Arbor. 


The Leopold Memorial Medal for service to wild- 
life conservation, named after the University of Wis- 
consin’s famed conservationist, the late Aldo Leopold, 
was awarded to Carl D. Shoemaker of Washington, 
D. C., at the annual banquet of the North American 
Wildlife conference in Milwaukee. Mr. Shoemaker, 
second recipient of the Leopold medal, given annually 
by the Wildlife Society, is editor of Conservation Re- 
port, a publication of the National Wildlife Federa- 
tion, and he has also been editor of Conservation News 
Service for the National Resources Council of America. 
He edited the Status of Wildlife in the United States, 
a senate document widely used as a reference work for 
wildlife, soils, forests, and water. 


Lyndon F. Small, of the National Institutes of 
Health, has been appointed chief of the Laboratory 
of Chemistry in the National Institute of Arthritis 
and Metabolic Diseases. He sueceeds Claude S. Hudson 
who retired last month. Dr. Small, editor-in-chief of 
the Journal of Organic Chemistry, has been chief 
of the Section on Chemotherapy. 


Royal W. Sorensen, professor emeritus of electrical 
engineering at Caltech, has been notified of his elec- 
tion as an honorary member of the Institute of Elee- 
trical Engineers of Japan. The only other living 
honorary member of the organization is Irving Lang- 
muir. His certificate of membership will be delivered 
by Matsujiro Oyama, dean of the Faculty of Engi- 
neering, Tokyo University, and past president of the 
IEEJ, during his current visit to the United States 
as a member of the Joint Mission of Education and 
Research. The IEEJ was founded in 1888 and now 
has a membership of 12,000. It is one of the leading 
Japanese engineering institutes. 


J. Robert Van Pelt, mining engineer and research 
executive of Columbus, Ohio, has been named’ presi- 
dent of the Montana School of Mines at Butte, sue- 
ceeding the late president, Francis A. Thomson. Dr. 
Van Pelt has been on the staff of Battelle Memorial In- 
stitute since 1945. 


Claude W. Wardlaw, professor of cryptogamic bot- 
any at the University of Manchester, has been ap- 
pointed Prather lecturer in biology at Harvard Uni- 
versity for the spring term of 1950-51. During the last 
three weeks of April, he will give a series of seven 
public lectures on “Morphogenesis in Plants.” 
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Colleges and Universities 


Expansion of the seience curriculum at Brandeis 
University, which will begin its fourth academic year 
in September, will allow several faculty appointments 
in general physiology, embryology, genetics, verte- 
brate zoology, and a general education course in biol- 
ogy. In addition, a number of teaching fellowships in 
physies, chemistry, and biology will be available. In- 
quiries may be addressed to Chairman, School of Sei- 
ence, Brandeis University, Waltham, Mass. 


The University of Bridgeport will hold a workshop 
in intergroup relations July 30-August 15, designed 
for teachers, educational administrators, social work- 
ers, and lay leaders. The Bridgeport public schools and 
the state Department of Education are cooperating 
agencies. 


Duke University will hold the first of a series of 
Science Teachers Laboratory Conferences July 23-27 
in two sections, biological and physical. Work will 
feature experiments that may be performed in any 
high school with the usual equipment available. Paul 
H. Clyde is director of the Summer .Session. The 
School of Medicine and Duke Hospital will offer a 
month’s course (July 2-July 28) in medical mycol- 
ogy, under the direction of Norman F. Conant, to 
whom inquiries should be directed. 


Kansas State will offer for the first time work lead- 
ing to the Ph.D. degree in agronomy and in applied 
mechanics, beginning June 1. The Agronomy Depart- 
ment, of which Harold E. Myers is head, has a re- 
search farm near the Manhattan campus and acreages 
at five branch experiment stations, plus wind, soils, 
and plant research laboratories. C. H. Scholer, head 
of the Department of Applied Mechanies, is an 
authority on concrete, and is in close touch with the 
work of the Portland Cement Association, the bureaus 
of Reclamation and Public Roads, and the Army 
Engineers. 


MIT will survey the theory and applications of 
servomechanisms and system engineering in a spe- 
cial course August 20-31. Industrial applications will 
be stressed, according to Donald P. Campbell, who will 
be in charge. Another special summer course will be 
in the principles of textile research, July 2-27. Ed- 
ward R. Schwarz will be in charge. Information on 
summer sessions may be obtained from Walter H. 
Gale, Room 3-107, MIT, Cambridge 39. 


The University of Michigan’s Survey Research Cen- 
ter began a study this month at the Maytag Company, 
Newton, Iowa, under the direction of Gerald Mahoney. 
Factors related to job satisfaction and work attitude 
of approximately 4,000 workers, including first-level 
supervisors, will be covered. Results will be available 
in November. 


_ The State University of New York College of Medi- 
cine, Syracuse, and the Syracuse University School 
of Nursing will offer a workshop in tuberculosis 
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nursing July 30-August 10. The course is designed to 
give public health, institutional, and other eligible 
graduate nurses an understanding of the public 
health and epidemiological aspects of tuberculosis con- 
trol. 


The Nursery Training School of Boston, which is 
affiliated with Tufts College, will offer a special course, 
“Implementing the Mid-Century White House Con- 
ference,” July 26—August 2, and a tryout course for 
students considering entering the field of early child- 
hood education. The regular summer courses will also 
be given. Address Katherine J. Jones, 355 Marl- 
borough St., Boston 15, for further information. 


Eight Germans from the Western Zone began a 
nine-week study of state and city lawmaking prae- 
tices at Ohio State April 2. The visit is sponsored by 
the High Commissioner for Germany and the Depart- 
ment of State, and administered by the Governmental 
Affairs Institute. The first four weeks, to be spent at 
Columbus, will be directed by Harvey Walker of 
OSU’s political science faculty. Fifth and sixth weeks 
will inelude visits to Cincinnati, Louisville, Frankfort, 
Nashville, Knoxville, and the TVA. After another 
week in Columbus, the party will spend two weeks in 
Washington in a study of the democratic process as 
exemplified in the Congress. Two similar groups are 
scheduled to visit the U. S. later this spring and 
summer. 


The University of Rhode Island, in cooperation with 
the Woods Hole Oceanographic Institution, is offer- 
ing a graduate training program in biological oceanog- 
raphy and marine fishery biology, under the general 
supervision of Charles J. Fish. A limited number of 
students are enrolled in alternate years; the next 
class, which will enter in September, will spend the 
first year in Kingston and at Narragansett Marine 
Laboratory. The second year may be spent either at 
Woods Hole or at Narragansett. Five fellowships of 
$1,200 per year are available. Address applications 
to the Director of Admissions, University of Rhode 
Island. 


Wayne University College of Education will give 
up to eight hours of credit for a ten-week field trip 
that includes travel through England, France, Western 
Germany, and eight other European countries. Teach- 
ers, students, and professional people are eligible and 
should apply at once to William Reitz, professor of 
education, who will conduct the tour. The group will 
leave from New York on June 23 and return Septem- 
ber 2. 


The West Virginia University Biological Expedition 
will offer field courses in general botany and zoology 
to undergraduate and graduate students, both courses 
running concurrently June 7—-July 17. Work is done 
from several camps set up at different locations in the 
state. The botany course will be conducted by Herald 
L. Bennett, zoology by Leland H. Taylor, director 
of the expedition. Dr. Taylor, Department of Biology, 
will supply further information. 
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In the Laboratories 


Hercules Powder Company, through its English 
subsidiary, has entered into an agreement with James 
Nelson Limited, of Lancashire, and Erinoid Limited, 
of Stroud, Gloucestershire, for the production of cel- 
lulose acetate in England. A modern plant under con- 
struction in Lancaster will supply the compound for 
these producers of rayon and plastics as well as to 
other industrial consumers in Great Britain and else- 
where abroad. 


Johns-Manville Corporation has begun the construc- 
tion of a new building at its research center near 
Manville, N. J., to expand its development of sub- 
stitutes for critical materials and other defense work, 
including jet aircraft blanket insulations, high-tem- 
perature gaskets and seals, filters for radioactive dusts, 
improved fireproof clothing, and heavy-duty friction 
materials. 


The M. W. Kellogg Company, refinery and chemi- 
eal engineers, will act as over-all project managers of 
a modern gasoline-from-coal synthesis plant to be 
constructed in South Africa in the near future. Using 
the Kellogg Synthol Process, the plant will be built 
for South African Coal, Oil and Gas Corporation Ltd., 
along the Vaal River, near Coalbrook, Orange Free 
State, 40 miles south of Johannesburg. Kellogg has 
recently placed in operation at Bahia the first crack- 
ing refinery in Brazil, for Refinaria Nacional de Pe- 
troleo, 8. A. 


Foster D. Snell, Inc., 30-year-old New York City 
firm of consulting chemists and engineers, has added 
William Kanninen, A. Haldane Gee, and Irving 
Seidenberg to the technical staff. Mr. Kanninen will 
be in charge of the Food Technology Department 
carrying out work on vitamin enrichment of foods, 
food preservation, antioxidants, and food packaging. 
Dr. Gee has been appointed director of bacteriology 
and toxicology, and will supervise toxicity tests on 
animals and humans, and bacteriostatic, fungistatic 
and antiseptic tests. Mr. Seidenberg has been ap- 
pointed chief bacteriologist. The firm has just opened 
new offices and laboratories at Bainbridge, N. Y., 
where the Supplee Division will maintain a rat colony 
and assay vitamin D for dairies in the district. 


Tracerlab, Inc., manufacturer of nuclear instru- 
ments and synthetic radioactive compounds, has taken 
over The Kelley-Koett Manufacturing Company, of 
Covington, Ky., and Cincinnati. The 51-year-old x-ray 
equipment firm also manufactures instruments for the 
detection and measurement of radiation. 


A citation for distinguished public service was pre- 
sented to Ernest H. Volwiler, president of Abbott 
Laboratories, by the Association on American Indian 
Affairs at an exhibition in New York City of 30 
documentary paintings illustrating Indian health and 
medical needs. Abbott commissioned four prominent 
American artists in 1949 to make a survey of the 
Indians’ plight. The presentation of a scroll carrying 
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the citation was made to Dr. Volwiler by Maria Tall- 
chief, noted Osage ballerina, at a preview of the paint. 
ings in the Sherry-Netherlands hotel. 


The Army Quartermaster Department will build an 
11-million-dollar research laboratory on a 20-acre 
site at Natick, Mass., about 15 miles from Boston, 
Principal fields to be investigated will be food and 
containers, mechanical products, textiles, clothing and 
footwear, environmental protection, chemicals and 
plastics, and fuels and lubricants. 


Chicago Research Group has acquired an exclusive 
license, with right to grant sublicenses, under the § 
Hesler and Behrman U. S. Patent No. 2,415,558 @ 
which covers a process using anion-exchange resins ¥ 
for purifying solutions of organic acids containing a @ 
impurities relatively small amounts of stronger in J 
organic acids such as sulfuric or hydrochloric acid, 
Correspondence regarding sublicenses should be ad- 
dressed to Chicago Research Group, 9 S. Clinton St, 
Chicago 6. 


Harvard is beginning the construction of a new 
laboratory building, to be called the Gordan McKay 
Applied Science Laboratory in honor of the New 
England engineer and inventor. It will be devoted 
to advanced study and research in engineering and ap- 
plied science. Also to be built this spring is Allston 
Burr Lecture Hall, to provide additional lecture halls 
and conference rooms for the expanded general eduea- 
tion courses in the humanities and the social and 
natural sciences. 


Chas. Pfizer & Co. have begun the commercial pro- 
duction of erystalline Vitamin A Acetate at their new 
plant in Groton, Conn. It is expected that the plant 
will be able to produce 50% of the total U. S. civilian 
and military need for the vitamin. Pfizer claims that 
their product shows no substantial deterioration when 
exposed to air at high temperatures for 1,200 hours, 
approximately equivalent to storage for 3 years un- 
der normal conditions. 


The Statistical Laboratory of Iowa State College has 
available several graduate assistantships in statistics, 
beginning spring and fall quarters, 1951, and pay- 
ing $1,125 for 9 months. Interested, qualified students 
are invited to apply as soon as possible. 


Armour & Company began building a new blood- 
processing plant at Fort Worth last month, in which 
the Armour Laboratories will produce dried human 
blood plasma under an Army contract. The only such 
plant in the Southwest, it will be expected eventually 
to handle up to 15,000 pints of blood a month. There 
are no plants nearer than Los Angeles and Indian- 
apolis. 


The Divisions of Tuberculosis and Chronic Dis- 
ease of the Public Health Service have been consoli- 
dated. The new division will be called the Division of 
Chronic Disease and Tuberculosis, and will be headed 
by R. J. Anderson. 
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With photography, your oscillograph is PH OT ORE CORDING 
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Overcomes disadvantages of the various syn- 
thetic resins, as well as Canada Balsam, Gum 
Damar, etc. 


@ Spreads smoothly @ Won't crack, 

@ Hardens quickly darken or acidify 

@ Won't cause fading @ Won't crystallize 

@ Won't influence pH @ Higher melting point 
@ Refractive Index 1.650 


Send for free sample on your 
letterhead to— 


The Technicon Chemical Co. 
Dept. M, 215 East 149th St., New York 51, N. Y. 


FARRAND 
INTERFERENCE 
FILTERS 


NARROW BAND 


For extending the use and spectral accuracy of Colorim- 
eters, Spectrophotometers, Flame Photometers, Micro 
Cameras, Spectrometers and similar instruments. 


Farrand Interference Filters enable isolation of nar- 
row regions of the spectrum and thereby afford opti- 
mum selectivity. Their excellent optical qualities pro- 
vide High Transmission. They are permanent to normal 
atmospheric conditions—not affected by heat because 
radiation, which is not transmitted, is reflected—not 
absorbed. 


BULLETIN #800 
ON REQUEST 


PRECISION OPTICS, ELECTRONIC 
AND SCIENTIFIC INSTRUMENTS 


FARRAND OPTICAL CO., inc. 


BRONX BLVD. and EAST 238th STREET * NEW YORK 70, N. Y. 


HIGH TRANSMISSION 


Publications Received 


Readers’ Guide to Periodical Literature (50th Anniver 
sary Issue). Vol. 51, No. 1. The H. W. Wilson Co., Ney 
York. Mareh 1951. 


Manual of Watthour Meters: Operating Principles, Us, 
Test, Adjustment, Maintenance. General Electric, 
Schenectady, N. Y. 1950. 


The National Research Council Review 1950. N.R&. 
No. 2254. The National Research Council of Canada, 
Ottawa. 1950. 75¢. 


Preparation for Retirement: A Study of Post-Employ- 
ment Adjustment. Esso Standard Oil Co., New York. 


On the Systematics and Origin of the Generic Grow | 
Oxyptilus Zeller (Lep. Alucitidae). Stanislay 
Adamezewski. Entomology Bulletin Vol. I, No. 5. The | 
British Museum (Natural History), London. 1951. 

Bibliography of Weed Investigations for 1950. Plant | 
Industry Station, USDA, Beltsville, Md. Jan. 1951. 

The Compass of Sigma Gamma Epsilon. Vol. 28, No. 2. 
Fred M. Bullard, Ed. University of Texas, Austin. Jan 
1951. 


A Report on an Administrative Survey of the U. S. Office 
of Education of the Federal Security Agency. Repr. by 
Federal Security Agency, Public Administration Ser 
ice, Chicago. Oct. 1950. 

A Synopsis of the World Literature on the Fruit Tre 
Red Spider Mite Metatetranychus Ulmi (C. L. Koch, 
1835) and its Predators. Joan R. Groves. Commo 
wealth Institute of Entomology, London. 1951. 20 s. 


Geology and Barite Deposits of the Del Rio District, 
Cocke County, Tennessee. H. W. Ferguson and W. 8 
Jewell. Div. of Geology Bull. 57. State of Tennesse 
Department of Conservation, Nashville. 1951. 


Acta Agronomica. Organo de la Facultad de Agronomis 
de Palmira. Vol. I, No. 1. Universidad Nacional & 
Colombia, Facultad de Agronomia, Palmira. Dee. 195) 

Modern China Monthly. First Issue. Prof. Chen Shih 
Chuan, Publisher, 25, Lane 16, Section 2, Chun Sha 
Road, North Taipeh, Taiwan, Free China. Oct. 195) 
50¢, in U.S.A. 

Comedores Populares. Boletin Informativo del Instituto 
Nacional de Nutricién. Vol. 1, No. 6. Amando Gonzile 
Puccini, director, Instituto Nacional de Nutriciéa, 
Venezuela. May—Nov. 1950. 


Archivos Venezolanos de Nutricién. Organo Oficial del 
Instituto Nacional de WNutricién. Editor, Instituto 
Nacional de Nutricién, Apartado 2049, Caracas, Vene 
zuela. Dee. 1950. 


Vacuum. A Review of Developments in Vacuum Re 
search and Engineering. Vol. I, No. 1. W. Edwards é 
Co. (London) Ltd., Worsley Bridge Road, Lower 
Sydenham, London, 8. E. 26, Eng. Jan. 1951. $1.20, 
in U. 8. 

SPC Quarterly Bulletin. Vol. 1, No. 1. South Pacifie Con- 
mission, Noumea, New Caledonia. (Mimeo.) Jan. 1951 
2/0 Stg. 

Centaurus. International Magazine of the History o 
Science and Medicine. Vol. 1, Nos. 1 and 2, Ejna 
Munksgaard, Copenhagen, Denmark. 1950. 

Acta Cientifica Venezolana. Vol. 1, Nos. 3 and 4. As 
ciacion Venezolana para el Avance de la Ciencia, Ir 
stituto de Medicina Experimental, Ciudad Universi: 
taria, Caracas, Venezuela. Sept.—Oct., Nov.—Dec. 195). 


Science, Vol. 113 


| 
4 = 
Th 
| | 
| 
Gi 
an 
| of : 
| 
| 
i 
| 
| 
| 
| 
: 
\ 
10 
4 


ituto 


1 del 
‘ituto 
Vene 


Re 
rds & 
$1.20, 


The subject in its 
earth science 
aspects 


Gives equal 
emphasis to facts 
and principles 
of zoology 


Over 500 useful 
organic compounds 
| 


Treats fundamental 
concepts in detail 


PHYSICAL GEOGRAPHY 


By ArtHuR N. StraHLer, Columbia University. Presents physical 
geography as a basic earth science in its own right. In this book, Dr. Strahler 
is primarily concerned with explaining the processes and forms which have 
been developed in the atmosphere and hydrosphere and on the earth’s land 
surface. Although the author uses many regional examples and outlines the 
global distribution patterns of weather and climates, he does not attempt an 
encyclopedic region-by-region description of the world—he puts his first 
emphasis on principles rather than descriptive details. Physical Geography 
contains authoritative, readable material on time, tides, illumination, weather, 
the great soil groups, rocks, folds and faults, and other physical attributes. 
The extremely broad coverage is reflected in a set of full-color Visual Aids, 
which will soon be available to supplement the text. May 1951. Approx. 442 
double-column pages. 514 illus. Prob. $6.50 


MAN AND THE ANIMAL WORLD 


By Bernat R. Wemenr, Bethany College. Since the animal that the stu- 
dent knows most about is man, Man and the Animal World begins with a study 
of man as an introduction to the life principles and processes manifested in 
other animals. The book is carefully balanced—giving equal stress to the facts 
and basic principles of zoology while maintaining interest and presenting all 
the important, basic information. Dr. Weimer presents a brief natural history 
survey of the various taxonomic groups and gives adequate emphasis to the 
physiology of animals and their importance from the standpoint of human 
health, food supply, and other aspects of zoology. Combining rigor with 
human appeal, the author has designed this book for a one-semester course in 
zoology which will give the student the full perspective of structure, physi- 
ology and animal relations. 321 illustrations serve as an excellent teaching aid. 
May 1951. Approx. 518 pages. $5.00. 


PREPARATION OF ORGANIC INTERMEDIATES 


By Davip A. SHIRLEY, Tulane University. April 1951. Approx. 308 pages. 
Prob. $6.00. 


OPTICAL CRYSTALLOGRAPHY 


Second edition by Ernest E. WanistromM, University of Colorado. April 
1951. 247 pages. $4.50. 


Latest in a ORGANIC REACTIONS, Volume VI 

well-known series Editor-in-Chief, Rocer Apams, University of Illinois. May 1951. Approx. 
| 519 pages. In press. 

| 

| 

| Send for copies on approval. 

| 

JOHN WILEY & SONS, INC. 440 Fourth Avenue New York 16, N. Y. 


April 13, 1951 
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Biological Stains 


Will serve you well—as they have served thousands of 
biologists throughout the world for over thirty years. The 
importance of these items to human welfare far transcends 
their monetary value and The Coleman & Bell Company 
appreciates this responsibility by producing biological stains 
that are always dependable. All of the stains in common 
use have been tested by the Biological Stain Commission. 


C & B Products are distributed by 
Laboratory and Physician Supply Houses 
Throughout the World 


Catalog Upon Request. THE COLEMAN & BELL Co., Inc. 
Manutacturing Chemists, Norwood, O., U.S.A. 


COLEMAN BELL 


GLASS ABSORPTION 
CELLS = 


Makers ot Complete Electrophoresus Apparatus 
SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 

ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 


Meetings & Conjerences 


Apr. 19-21. American Philosophical Society (Annual), 
Philadelphia. 

Apr. 20-21. Minnesota Academy of Science. University 
of Minnesota, St. Paul and Minneapolis. 

Apr. 20-21. British Association of Physical Medicine 
London. 

Apr. 20-21. College of American Pathologists (South Cen. 
tral Regional). The Shamrock, Houston, Tex. 

Apr. 20-21, Symposium on Fundamental Cancer Researe 
of the University of Texas M. D. Anderson Hospital for 
Cancer Research (Annual). The Shamrock, Houston, 
Tex. 

Apr. 20-21. Nebraska Academy of Sciences, University of 
Nebraska, Lincoln. 

Apr. 21. South Carolina Academy of Science (Annual), 
University of South Carolina, Columbia. 

Apr. 21. Biological Conference. Rhode Island State Col 
lege, Kingston. 

Apr. 21-May 6. Liége International Fair for Mines, 


Metallurgy, and Mechanical and Electrical Engineer 


ing. Liége, Belgium. 

Apr. 22-26. American Ceramic Society. Palmer Hous, 
Chicago. 

April 22-27. Navy Industrial Health Conference. Chal 
fonte-Haddon Hall, Atlantic City. 

Apr. 23-24. Industrial Accident Prevention Association 
(Annual). Royal York Hotel, Toronto. 

Apr. 23-25. National Academy of Sciences. Washington, 

Apr. 23-27. Health Congress. Southport, Eng. 

Apr. 24-25. American Venereal Disease Association ani 
National Institutes of Health Symposium on Advance 
in Luetic Control. Federal Security Building, Washing 
ton, D, C. 

Apr. 25. Adelphi College Vocational Guidance Conference 
Adelphi College, Garden City, N. Y. 

Apr. 26-28. American Physical Society, Division of High 
Polymer Physics. Washington, D. C. 

Apr. 27-28. National Speleological Society (Annual), 
Charleston, W. Va. 

Apr. 27-28. Midwestern Psychological Association. The 
Drake, Chicago. 

Apr. 27-28. Georgia Academy of Science, Earth Science 
Division. University of Georgia, Athens. 

Apr. 27-28. West Virginia Academy of Science (Annual). 
Marshall College, Huntington. 

Apr. 27-28. Western Psychological Association. San Jox 
State College, San Jose, Cal. 

Apr. 28. American Psychosomatic Society (Annual). Chal 
fonte-Haddon Hall, Atlantic City. 

Apr. 28-May 20. International Textile Exhibition. Lill, 
France. 

Apr. 29-May 3. American Association for the Advanee- 
ment of Science (Southwestern Division). El Paso. 
Apr. 29-May 3. Federation of American Societies for Ex- 

perimental Biology (Annual). Cleveland. 

Apr. 30-May 2. American Geophysical Union (Annual). 
National Academy of Sciences, Washington, D. C. 

Apr. 30-May 11. British Industries Fair. London and 
Birmingham. 

May 1-3. American Oil Chemists’ Society. Roosevelt 
Hotel, New Orleans. 

May 1-Sept. 30. Festival of Britain, Exhibition of S¢- 
ence. South Kensington, London. 
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METHODS OF VITAMIN ASSAY 
Prepared and edited by The Association of Vitamin Chemists, Inc. 
Second edition completely revised and augmented. 


logical Action of Natural and Synthetic Drugs. 


In two volumes. 


By ALFRED BURGER, Associate Professor of Chemistry, University of Virginia. 
VOLUME I—May 1951. 6x9. 595 pages, 58 tables. $10.00 
VOLUME II—September 1951. 6x9. approx. 490 pages, 60 tables. $10.00 


This book is written as an advanced treatise on 
a professional level. Emphasis has been placed 
on chemical aspects. The author reviews struc- 
tural analysis and syntheses of important me- 
dicinal chemicals, biological testing, and thera- 
peutic usefulness as well as medicinal and veter- 
inary drawbacks. While mainly designed for the 
chemist, biochemist, and pharmacologist in re- 
search and industry, it will acquaint the physi- 
cian with the background and newer develop- 
ments of drugs and give him an appreciation of 
the scientific work that has made his therapeutic 
tools possible. 


Contents— 

VOLUME I—1. Introduction. 2. Historical De- 
velopment of Medicinal Chemistry. 3. Relation 
of Chemical Structure and Biological Activity. 
4. Physical Properties and Biological Activity 
(Isosterism). 5. Biological Study of Drugs. 6. 
Restricted Response of Cells to Drugs. 7. Gen- 
eral Anesthetics. 8. Local Anesthetics. 9. Hyp- 
notices and Sedatives. 10. Anticonvulsant Drugs. 


1951. 6x9. 322 pages, 10 illus. $5.50 


Over 50% new material! 
Larger by 114 pages! 
A completely new book! 


11. Analgeties. 12. Analeptics. 13. Cardiovas- 
cular Drugs. 14. Parenteral Fluid Therapy. 15. 
Diureties. 16. Anticoagulants. 17. Drugs Eliciting 
Symptoms in the Gastro-intestinal Tract. 18. 
Sedative, Anodyne, and Stimulant Expectorants. 
19. Adrenergic Drugs. 20. Adrenergic Blocking 
Agents. 21. Parasympathetic Stimulants. 22. 
Curare and Curariform Drugs. 23. Antispas- 
modies. 24. Histamine and Antihistaminie Drugs. 
25. Diagnostic Agents. 26. Thyroxine and Anti- 
thyroid Drugs. 27. Drugs for the Treatment of 
Cancer. 28. The Vitamins. 


VOLUME II—29. The Hormones. 30. Essential 
Amino Acids and Fatty Acids. 31. Chemother- 
apy. 32. Theories of Metabolite Antagonism. 33. 
Dyestuffs in Chemotherapy. 34. The Sulfona- 
mide Drugs. 35. Antimalarials. 36. Chemotherapy 
of Acid-fast Infections. 37. Metal-free Drugs 
Used in Tropical Diseases. 38. Antibiotics. 
39. Antifungal Agents. 40. Anthelmintics. 41. 
Chemotherapeutic Compounds of Arsenic, Anti- 
mony, and Bismuth. 42. Sterilization and Dis- 
infection. 43. Antisepties. 


Just 
published 
The wide acceptance of the first edition encouraged the prepa- 
ration of this second edition, in which methods have been re- 
vised to incorporate pertinent information from the current 
literature as well as modifications in procedure suggested by the 
many users of the book. 


SOYBEANS AND SOYBEAN PRODUCTS—tTheir Chemistry and Technology. 


In two volumes. Edited by KLARE 8. MARKLEY. g t 


VOLUME I. 1950. 6x9. 558 pages. 123 illus., 92 tables., 1 col. plate. $11.00 
VOLUME II: 1951. 6x9. 624 pages, 92 illus., 81 tables., 1 col. plate. $11.00 published 


THEORY OF ELECTRONS 


By L. ROSENFELD, Professor of Theoretical Physics, University of Manchester. 


1951. 6x9. 135 pages, 7 illus. $2.25 


All books available on approval. 
Write for our latest complete catalog. 


INTERSCIENCE PUBLISHERS, INC., 250 Fifth Avenue, New York 1, N. Y. 


April 13, 1951 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial 
laboratories, and research foundations in the U. 

and 76 foreign countries — at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use 


of Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 


Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE e@ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED 


| 


Bacteriologist—B.S., single, 
Health; speciai studies 
Box 483, SCIENCE. 


draft exempt. Two years Public 
ood bacteriology, chemical 


Bacteriologist: M.Sc., Ph.D. June. Professional and teaching ex- 
perience. Extensive training bacterial metabolism, virology, medi- 
cal parce Skilled in Warburg techniques, spectroscopy, 
chromatogra Current research: purine-pyrimidine metabolism. 
Box 487, 


Entomologist: M.S. Field and chemical operence, desires indus- 
trial or teaching position. Box 484, SCIENCE. 4/20 


Parasitologist, Ph.D. Publications in parasitic physiology, 


tax- 
onomy, epidemiology. Available June. Box 455, SCIENCE. 


6/13 


Positions Wanted: 

(a) Bacteriologist; Ph.D.; eight years’ teaching ex 
teriology); four years, research bacteriologist an 
director, development bacteriology, pharmaceutical industry. (b) 
Physical Chemist; Ph.D., sixteen years on faculty, medical col- 
lege and director Clinical laboratories ; perfers teaching or director- 
ship research in clinical chemistry. For further information, please 
write Science Division, Medical Bureau (Burneice Larson, Di- 
rector) Palmolive Building, Chicago. x 


rience (Bac- 
three years, 


Student, B.S. (Physics), M.A. 


lied Mathematics), desires 
summer position. Box 488, SCIENCE. x 


Zoologist (Ph.D. Parasitology). Desires teachin, 
Available Sept. . Box 466, SCI 


position with 
wee teaching 


4/13- 


—The MARKET PLACE 


BOOKS @ SERVICES @ SUPPLIES @ EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S, 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct pay- 
ment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number, 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 


Single insertion $17.50 per inch 

7 times in 1 year 16.00 per inch 
13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). } 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sk 
Complete libraries; sets and runs; and single titles are wanted 
Also please send us your want lists. 


STECHERT-HAFNER, INC., 31 East 10th Street, New York!) 


Your sets and files of scientific journck 


are needed by our library and institutional customers. Please sexi 

us lists and description of periodical files you are willing to sl 

at high market prices. Write Dept. A3S ANNER, INC 
Boston 19, Massachusets 


WANTED TO PURCHASE: 
SCIENTIFIC PERIODICALS 
and runs, foreign and domestic 
SCIENTIFI ic BOOKS 
Entire libraries and smaller collections 


WALTER j. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


PROFESSIONAL SERVICES jill 


Ph.D. Teachin 
Midwest preferr 


Zoologist : 


° position. General. Invertebrate. Publi- 
cations. I 


. Available June. Box 454, SCIENCE 
6/13 


Zoologist: Ph.D. 


eight years experience, desires summer teach- 
ing, zoology, 


biology, physiology. Box 485, SCIENCE. 


YOU reach over 32,000 scientists in 
these columns—at a very low cost 


POSITIONS OPEN 


Assistant Pathologist: starting immediately—500 bed general hos- 
pital affiliated with State University Medical School. Write: Di- 
rector, Laboratories, Maimonides Hospital of Brooklyn, 4802 = 
Avenue, Brooklyn 19, New York. 4/20 


Positions Open: 

(2) Biochemist to join cancer research group; Southwest. 
roduct Development Man; Ph.D. or Master's in pharmacy or 
experience in developing new pharmaceuticals recuired; south. 
(ec) Pharmacologist or Bacteriologist, Ph.D. or M.D.; laboratories 
concerned principally with development of new antibiotics and 
antibiotic dosage forms, East. (d) Medical Bacteriologist; pre- 
ferably Ph.D., research laboratories, industrial company; West. 
(e) Assistant Medical Director; duties include medical writing, 
clinical investigation; East. (f) Bacteriologist; Ph.D., to direct 
research division, pharmaceutical company; knowledge of growth 
of bacteriology, moles used in penicillin required; $8000. (g) As- 
sistant or Associate Professor of Anatomy; full-time; university 
medical school; East. S4-2 Science Division, Medical Bureau, 
(Burneice Larson, Director) Palmolive Building, Chicago. xX 
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SPECIAL GLASS APPARATUS 
Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


E. 
218 East 23rd St. ork 10, 


FOOD RESEARCH 
LABORATORIES, Inc. 


Founded | 


Biological, Nutritional. Toxicologicol Studies 
for the Food, Drug and Allied industries 


48-14 33rd Street, Long Island City 1, N.Y. 


THE PANRAY C CORP. 


340 CANAL ST, NEW YORK 13 
@ Microanalysis (C, H, N, S, Ete.) 
@ Custom Organic Syntheses 

@ Chemotherapeutics 
@ Sponsored Research 


Science, Vol. 13 
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The MARKET PLACE 


BOOKS @ SERVICES @ SUPPLIES @ EQUIPMENT 


IT 1 
— 
LANGUAGES || 
ists 
e It’s Quick, Easy Fun to Learn a Language by LINGUAPHONE 
ost At home learn to a Spanish, French, , Russian, 
Oriental languages quick easy Linguaphone Conversational 
se of Method. Save time, walk, money. Send for tree book today. 
Pay- Courses approved fof VETERANS’ Training 
~ INGUAPHONE INSTITUTE © 8404 Rockefeller Piaza, New York 20 
oe | SUPPLIES AND EQUIPMENT | | 
inch 
rinch 
automatic Washers 
CE 4 
for Pipettes Animal Cages Laboratory Glassware 
Please state your req 
15 Alexander St. 

fer 


White SWISS Mice 20c =x 


; Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write + J. E. STOCKER + Ramsey, N. J. 


urnal; 
ease seni 
to 
Important Microscopic 
— Teaching Supplies... 
Comparative Micro-anatomical, and Zoological 
s arations for the Premedic, Medical, and Graduate 
& Students, the Teaching and Medical Professions. 
Descriptive Circulars mailed on request. 
HE AGERSBORG BIOLOCICAL LABORATORY 
H. P. K. Agersborg, Ph.D., Owner * Telephone 6531 
= Sil City National’ Bank Bldg. + Centralia, Illinois 
L- L-Methionine 
@ AMIN©® ACIDS @e BIOCHEMICALS 
PREMIXED MICROBIOLOGICAL ASSAY MEDIA 
ecial H. M. CHEMICAL COMPANY, LTD. 


144 North Hayworth Avenue Los Angeles 48, California 


le to Sandy Hook, Connecticut 
fited, * Formerly with Dr. Alexis Carrel. 
on Ur New Food Ingredients - New Drugs 
ee J All Amino Acids (natural, synthetic, unnatural), 
— ANIMAL TESTS Rare Sugars, Biochemical Products, Reagents, New Pharma- 
Analyses . Consultation . Research ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 
7 West 60th S 
ESEARGH LaWall & Harrisson BIOS LABORATORIES, INC. Wot Sirect, 
wal +Pharmacologists Div. $, 1921 Walnut St., Philadelphia 3, Pa. 
RARE 
| A I N COMMON 
\NALYSE Price list on 
1 Bloor St., 
STARKMAN Biological Laboratory Bloor 
RP MICROSCOPE I: INDEX of REFRACTION LIQUIDS 
7  Yeluable Aid for Identification of Minerals and other 
|LLUMINATORS = ape pe 
& Binocular @ Range 1.400-1.700, intervals of 0.002, or as selected 
te.) | iF Index Certified to + 0.0002 
foremost in Write for Price List Na-S 
MICROSCOPE LAMPS R.P.CARCILLE 118 Street, New York 6, N. Y 
LINDLY & CO. mincoia Nn. Y. 


, SUPPLIES AND EQUIPMENT 


SAF-T-GRIP 


BEADED EDGE 
MICROSCOPE SLIDES 


@ Smooth, diamond-processed beaded edge—won’t slip or 


slide from hand—eliminates cuts from 


@ Made from water-clear glass—entirely free from flaws— 
guaranteed non-corrosive. 


@ Available in two typee—piain or with frosted end for 
easy marking. 


e aetna as compared with ordinary sharp-edged 
Write for prices, further information and samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long Island City 1, New York 


® HYPOPHYSECTOMIZED RATS 


a to all points via Air Express 
or further information write 


HORMONE ASSAY LABORATORIES, Inc. © 808 E. 58th St. 


ROGER* BEAM SPLITTERS 


@ 70% TRANSMISSION 
@ 30% REFLECTION 


ROLAB PHOTO - SCIENCE 


LABORATORIES 


Vol. 13 pril 13, 1951 
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NON-CORROSIVE NON-FOGGING 
| 
____ 
| 


new! 


TTARY-ADRENAL FUNCTION 


6 x9 inches, illustrated, clothbound, 224 pages—$4M) 
Price to AAAS members for prepaid orders—$3.5i 


PITUITARY-ADRENAL FUNCTION continues the AAAS tradition of pr 
senting in book form the collected papers presented at symposium programs of wik 
interest. This volume includes 22 papers delivered at a two-day Symposium on tk 
Adrenal Cortex at the AAAS meeting in New York City, December 1949. 


PITUITARY-ADRENAL FUNCTION assembles important contributions of: 
score of laboratories in the United States and Canada from which many of the rece 
major advances in pituitary-adrenal physiology and therapeutics have come, and it 
cludes studies on the regulation of adrenal cortical activity, the role of the corticd 
hormones in protein, carbohydrate, and mineral metabolism, and effects of the eortied 
steroids and the ACTH in various disease states. A summary chapter on “Adrend 
escence” by Dr. George Perera forecasts some of the possible future trends in this activ 
field of endocrine research. 


Screncz, Vol. ! 


| 
: 
z AAAS PUBLICATIONS © 1515 Mass. Ave., N.W., Washington 5, D.C. 
; Enclosed is $_______. Please Accept my order for____ copy of PITUITARY-ADRENAL FUNCTION. 
NAME 
Please Print 
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NEW 
INSTRUMENTS 


‘TRACER WORK. 


Will be displayed by Tracerlab at 
the convention of the Federation of 
American Societies for Experimen- 
tal Biology in Cleveland. Among 
these will be the three instruments 
illustrated on this page. 


Also on exhibit will be various in- 

struments for civil defense against 

radiation, including the only moni- 

tor which has been approved by the NEW Autoscaler for automatic meas- 
Federal Civil Defense Administra- 

tion. 


NEW Proportional 
Tube for selective 
measurement of 
alpha and beta 
radiation. 


NEW Laboratory Monitor for checking 


contamination and laboratory back- Z 
ground. 


LL AL 


(130 HIGH STREET, BOSTON, MASS. | 
Soles Offices: 
Berkeley, Cal. Chicago, fl, 


Tors, 
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BETTER 4 WAYS FOR TEACHING 


Stage Temperature 
Favors Most Living 
Material 
New heat-absorbing 
glass and baffle plate 
prevent overheating. 


Saves Time Teaching 
Science 

So easy to learn and 
to use...more time is 
free for teaching 
Science. Simple con- 
trols permit more 
rapid operation. 


A Precision Scientific 
Instrument 
Standard quality 
Spencer trade- 
marked optics. Pre- 
cise all-metal bearing 

surfaces. 


low Cost to Buy and 
Maintain 


Locked-in parts re- 
duce maintenance 
costs-‘Spring loaded’ 
focusing mechanism 
protects slides. 


PRICE 


$109.00 


(For 100X- 430X model 
as illustrated) 


American 


INSTRUMENT DIVISION 


COMPANY 
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Optical | 


BUFFALO 15, NEW YORK 
Makers of Precision Optical Insthuments for over 100 Years 


SPENCER ScHOLAR’S MICROSCOPE 


@ Spencer No. 78 Scholar’s 
Microscope, with built-in 
factory-focused light source 
furnishes constant, uniform 
illumination and consequently 
better optical performance. 
Time-consuming and fre- 
quently faulty sub-stage adjust- 
ments are eliminated. Re- 
versed position of microscope 


arm offers clear view of stage, ° 


objectives, and diaphragm 
openings. Low over-all height 
increases comfort. Time-sav- 
ing single control provides 
rapid yet critical focusing. Ask 
your AO Distributor to show 
you the No. 78 Microscope... 
or write for catalog M153 to 
Dept. R2. 
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